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Deluded “In the management of infected 
ounda, leas attention should be given to the 
lection of a potent local antiseptic agent It 
of more importance to consider the problem 
I mcrcaaing local tissue immunity vrhichma) 
e mflucDced by factors of a general nature 
mote from the site of the wound and aiding 
he sequestration of necrotic tissues nch m 
actena by mechanical or chcnucal dfebndc- 
oent and adequate surgical drainage 
Although Anderson included sulfanilamide 
olution among his senes of antisqitic agents 
le did not employ sulfonamide powders or 
mtments We may now re-examme some of 
the recorded cjpcnence with the topical use of 
sulfonamides m infected wounds In order to 
dctennme whether these agents impose a new 
and more favorable set of conditions for topi 
cal wound therapy 

TYPES OF CONTAimJAHON 

In order to systematize this discussion we 
should consider the local use of sulfonamides 
m the following types of contaminated or in 
fected wounds 

1 Fresh contaminated accidental wounds, 
just after injury 

2 Contaminated acadental wounds man> 
hours old but not treated surgically 

3 Contaminated wounds which have been 
d^bnded or tnmmed and left unsutured 
possibly m antiapation of secondary suture 

4* Wounds similar to the preceding cate- 
gory but closed primarily i^th or without 
tension 

5 Wounds displaying Invasive cellulitis 
without alough. 

6 Wounds containing slough and deep eel 
luhhs. 

7 Granulating wounds di^laying only su 
pertcml surface Infection 

Definitions A contaminated wound is one 
in wMch the implanted bactena have not yet 
oommenced to multiply and product toxins 
An infected wound may be defined as one In 
which death of tissue or increased morbidity 
occurs as a result of the activity of bactena m 
the region of the wound These dcfimtions are 
deUberately phrased so as to provide for an 
intermediate category of saprophytic lesions, 
m which bactena are proliferating in surface 


fluids or m tissues already depnved of their 
architectural intcgnty and bloixl supply but 
without the bactena actually oggrav’atmg Us 
sue loss or contributing to increased morbid 
It) Obvnously the border lines between these 
three types of wounds ore quite hazy and dif 
fcrcntiation may at times be impossible 

r Fresh ccntaminalcd dvunds jtist after tn 
jury The objectives m the first atd manage 
ment of these wounds are to prevent addi 
tional contamination particularly by air 
borne and droplet borne pathogens from re 
spiratory tracts of human carriers to provide 
immobilization during transport of the pa 
lient and to prevent or at least delay the pro- 
hferation of bacteria already present In the 
wmund Here the conditions are if ever 
suited to clTcctlvc utilization of local sulfona 
mides 

It is theoretically possible to prevent or 
modify the growth activity of most of the 
pathogenic speaes particularly amce the 
numbers are comparatively str^ and the 
liberation of spcanc Inhibitors from damaged 
tissue will not yet have commenc^ Further 
more there is no well established barrier be- 
tween the bactena and the drug which as 
shown by Hawking (7) will tend rapidly to 
diffuse throughout the surface of the wound 
Questions of possible interference with wound 
healing do not intrude because the period con 
cemed usually spans only a few hours during 
transportation of the casualty to a surgicm 
theater The value of tqiplying sulfonamides 
to wounds immediately after contamination 
has been amply supported by a number of 
cxpcrunental studies m animals includmg 
those of Nitti Reed and Orr Caldwell and 
Cox and Hawking (7) 

This IS the altogether rational background 
for the widespread utilization of imrnediate 
prophylactic administration of sulfonamides 
to wounded soldiers In our Army and Navy 
the current practice calls for the admimstra 
tion of 4 o grams of sulfadiazme by mouth 
and the application to the wound itself of 5 o 
grams of sulfanJamide both to ^ repeated 
after on interval of time at the discretion of a 
medical officer The recommendation of sul 
fa n ii am ide as the drug of choice for local use 
by the Committee on Chemothcrapcutics and 
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CXher AgcnU, wus baicd opoa tbe higher sola 
bllity md dlfluitHht^ of this drug itnij lU 
freedom from deleterious effect upon wound 
repair It was believed that thgwr. cooridem 
tioQs more than outwagbed the demonstrably 
greater antlbactenal effedivenets of the le« 
soluble drugs such as solfathlssoie and tuUa 
diadpr, particularly during the first *4 hours 
after InhiTy Even aitcr many months of war 
fare It Is difficult to assess the true value of 
prophylactic sulfonamides used in this way 
Some reports suggest that patients treated 
with solfonaimdes actuallv reach ho^ 
tal* m much better shape could have 
been expected under former conditions but 
there are many opinions to dispute this con 
tendon and other mctori In first aid treatment, 
such as plasms, may acoiunt for the improve 
ment. in our dvman cxpenence most pa 


planes on the verge of suffering irrrvenihic 
damage through mfectaoo. The producticB of 
certain proteolytic or aggressive tonns 
mav be simpreMed through^e bacteriostatic 
action of the sulfonamide. Obviously the drug 
effect will be leas pronounced on wounds of 
this type than on freah wounds, nevertheless, 
one may still recommend that they be 
Alnwat certainly the^ will do no harm. If 
extensive contaminatioD with anaerobes has 
occurred the naefulness of local sulfonamides 
u definitely open to question, particularly if 
putnd taptopnylic Infection 1^ developed. 

Wounds of the latter type are compaia 
lively rare in avilian hfe but have been dc 
scribed by J D hiac-Lcinan as having been 
not infrt<jucnt among in the VHHHte 

East. The piedlspoeing factors art (i) the 
presence of a laceiated wound, (1) delay in 


ticntt reach the operating room within 3 hoars 
of Injury so that question can be answered 
onlv by studies on war casualuea, and con 
trolled obeervatmas have not yet been pnh- 
Ushed. The most that can bone^y be said for 
prophylactic sulfonamide in wounded tnkbars 
U that the practice is entirely rational, and 
that no evidttoe has been brought forward to 
contraindicate its use Therefore in the opin 
ion of the writer there U reason to con 
tinue the practice The erforts of various 
workers to develop Improved forma of the 
drug *-nd vchidea for its slow liberation should 


surpeal treatment, and (3) cootaminatioB 
with one or more types of clostridia— usually 
the protcolytJC and pathogenic varietie*. 

In wouuu in whioi contamination has pro- 
ceeded to this degree, it seems most unlikely 
that the eznpilc^cnt of local sulfonamide ap- 
plications would exerdse moch inffuence on 
the healing of the wounda. The specific objec 
tivci should be to hasten the separation of 
slough by surgical or chemioLi m^ods and 
to prevent Invuivc infection by means of syv 
tei^c chemotherapy and serum therapy and 
immobtluation of the wounded part. Since 


be pven every enecuragemeat An Interesting 
fT j'mpU of progress aLmg this hoe is the work 
of Hare ar^ Clark, of Toronto who recocn- 


degradation are present In abundance m such 
wounds the already limited action of sulfona 


mend methyl cdlulose as a •otvent for aul- 
fon&inklea when appHed to coutaminnted open 
wounds. A cmtibinatioa of 30 per cent rd- 
fathlaxoie and 70 per cent metiiyl cellulDte 
Implanted in the powdered state into open 
wmmdi will continue to liberate the drug over 
a period of several daya, but of courao must bo 
compktely removed from the wwmd before 
closw Is carried out. 

3 Acadtnial nxntndt mer* tkan tvei** hours 
oid b*i as yei unirtaUd, Here again all coowd 
eratioos of reason would support the wisdom 
of introducing Into the wound any drug which 
might check the already active prohmration 
of cTV'tarntnaripg bactena. The uae of the 
drug may help to prevent mvitflon of tissue 


mides against dostndia and other anaerobes 
would be quite meffective even m. frrootdini 
the developencnt of putnd surface cootammi 
tioo of this type, if tie other predisposing fac 
tors happen to ens t. 

V Coniaminated wounds wfwh have bttn 
dAndtd or trimmsd and Uft unsvinrod i^os 
sibiy in anlidfoiiou of tooondary suittr*) Be 
caosc of the weD founded prcjudloo against 
primaxy doenre of battle woonds It Is certain 
that most war wounds wiD ultimately fall mto 
this catego^ After sargic*] treatment the 
dressing wiD consut onudly of tampocade 
with vasoKnc-mipreKnated game or plain 
game, supported dUter by an unmobflislng 
splint or plaster cast. Tho inodenco of senous 
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{avasivc infection m wounds so treated is gen 
eraHy thought to be qmte low In the senea of 
civ iHfln wounds studied in the National Re 
search Council project previously’ referred to 
(Meleney) the madence of serious local mfec 
Uou in soft part wounds d^bnded and left 
open was only i 8 per cent Although the cor 
responding figure for compound fractures left 
open was i6 5 per cent, a dififercnce partly 
attributable to the greater damage to tissue in 
the latter cases the mortaltty from infection 
was only o 54 per cent m the combined group 
The experience of Trueta was to the effect that 
gas gangrene and lethal infection cxrurred in 
only a fraction of one per cent of major com 
pcnind fractures treats by d^ndement and 
plaster encasement Therefore the major 
cpiestion here is whether or not local sulfona 
nude will hasten the hcahng time of the 
wounds and shorten convalescence either 
through minimizing bactenal interference on 
wound repair or through permitting early 
secondary suture of certain of these wounds. 
If the wound is to be Immobilized m dressing 
or plaster for a period of many days it is 
doubtful that the presence of any reasonable 
quantity of sulfonamide mitiall) will provide 
an effect of sulfiacntly long duration to do 
more than delay bactenal proliferation If 
the drug is reapphed every day or two the 
necessity for repeated dressing and exposure 
of the wound may well offset any possible ad 
I’antage which the dru^ might offer Here 
again it can only be said that experimental 
and clinical data arc not yxt available to pro- 
ndc conclusive evidence of the value of local 
sulfonamide therapy in open wounds which 
have been subject^ to good surgical care 
The most important therapeutic considera 
tions after dftbndement appear to be (i)com 
plete immobilization to penmt establishment 
of bamers between traumatized and untrau 
maUred tissues and (2) performance of sec 
ondary suture or skin-graft as soon as the 
danger of Invasive infection has passed per 
haps only after 4 or 5 days have elapsed 
4 Conlamtnaied v>oun4s which have been 
dibnded or trimmed and closed primarily 
witA or without tension Because of the una 
uunity with which the practice of primary 
dosurc of wounds is condemned in military 


circles. It may be agreed that this is not a mill 
tary problem However, it is undoubtedly a 
problem of major importance m avihan sur 
wry There h^ been an increasuig tendency 
for surgeons to undertake pnmaiy closure of 
traumatic wounds in most hospitals m the 
Umted States and one explanation of this 
trend is the widespread faim which exists m 
the effectiveness of locally appbed sulfona 
nudes m preventing infections ^ such wounds 
That this faith is based more upon impression 
than fact is indicated by the recent report of 
Meleney In the senes of wounds studied un 
dcr the program of the Subcommittee on Sur 
gical Infections, the Incidence of senous mfec 
tiona in soft part wounds dosed without local 
sulfonamide (303 cases) was 5 3 per cent 
When sulfonamides were used bo^ locally 
and 8^*steinically (33Q cases) the inddence of 
infections was 5 6 per cenL With compound 
fractures the corrcaponding figure for control 
cases was 7 i per cent Co 99 cases) and for 
sulfonamide treated wounds 10 i per cent (227 
cases) There 15 little comfort in these figures 
for the advocate of topical sulfonamides m 
dosed contaminated wounds. There was vir 
tually no problem of mortality among these pa 
dents. \Vhcn senous infections did develop 
among even control cases they were always 
treated with sulfonamides and m fact only 4 
deaths from infection occurred among the first 
I 500 cases studied induding the bums How 
ever the incidence of complicated healing of 
the local wound was at least os high when sul 
fonamides were used as when they were not 
used The types of local sulfonamide induded 
sulfanilamide alone equal parts of sulfamla 
mide and sulfadiazine and more recently 
sulfathiazolc In most cases the amount us^ 
was o I gram per square mch of wound sur 
face but smaller quantities were used in some 
instances In analyzing this experience it is 
apparent that the types of wounds in which 
complicated wound repair would be expected 
such as large wounds those showing maximal 
mjury to tissue or maximal contamination 
and wounds dosed under tension tend also to 
become infected wounds the use of sulfona 
nudes which at most produces a transient 
repressiVT action on bactenal growth docs not 
in any way modify the likelihood of infection 
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dcvtlopng Sulfonamides probably to in 
flucnce the frcqaency of in/ectioni In dosed 
wounds for two mam reasoni (i) The condi 
tions TTMcb make for delayed or complicated 
healing are the very ones la ithlch lulfona 
mide action Is least effecdve, due to presence 
of sulfonamide Inhiblton from dcvitauzed tia- 
lue and (3) the presence of any foreign body 
in a doe^ wound tends to complicate the 
process of wound repair — even thouA the for 
dgn bod\ Is a bactenoetape agent, Ute danger 
of infection ma> to some extent be mcrca«d 
b\ its presence 

The inflncnce of topical sulfonaimdc pofwdcr 
on the healing time of doted eipcnmental 
wounds has recenth been studied in our labo- 
talori by Dr Harold Zintcl Wounds treated 
locally with salfamiamide showed devekip- 
ment of tenslc strength at exactly the same 
rate as control wounds. However when the 
less soluble sulfonamides were used Inchiding 
■ulfadiajdne and sulfalhuude In both micro- 
cryitilhnc and macrocryitalUne (onns, there 
was a marked retardation in h^ng 
particulaHv striking at the 8th day It bTcry 
likely that such a delay in compledoo of the 
reparaUw prooeas wiD more than cratwagb in 
its consequents the possible bcmcfidal action 
of local bactenostaata. It should be esnpha 
sued that the Interference on wound repair by 
sulfonamides mav be minimised by' the use 
\Ti> small quantities of the dru^ but one may 
DOW quertioD the wisdom of uxmg them at all 
In dvUian wounds which can be dfiwided 
early and dosed 

We havo had forcefully emphasixed to os 
the cardinal Importance of the basic physio- 
logic factors in treatment of wounds, naincJy 
remoi’al of all imrreralbly damaged basue and 
fordgn bodies, aitadancc of tennou In dosure 
and thorough immobilisation of the wound 
danng the reparatlre ftage. These ccmsldera 
tkms remain of far greater importance in the 
prevention of Infection in doe^ wounds than 
the cmpkmncnt of any topical anifboctenal 
agents thus far aiTulable. If Mtoe agent could 
be found which would completed destroy all 
bacteria In the area of the wound then the in- 
cidence of infection In dosed wounds might 
actually be lowered but such an agent »i not 
yTt avalliblc. 


5 WofindsdisplapHgtfmisiKcenuJiiuvTiih 
out sijagh In these wounds the bactena have 
become sacccsafiiUy adapted to the cni-iron- 
ment of the wound and Wve not only mnltl 
pDed bat have commenced to Invade the tis- 
sacs adjacent to the wound dther bv direct 
bacterial Invasion or liberation of toims they 
have commenced to prodnoc watendc mant 
festatjons of tbor presence In the wouni At 
the same thne, ihe bactenal mjury to the 
architecture of the wound incfacea hu not yet 
bec»me irrevcmble. Con an Infection of thu 
type be modified by the topical application of 
an antibacterial agent such as a sulfcnamkfc? 
It seems hardly likely unless the Infected area 
IS first eidsed. The most important compo- 
Dcnt of such an InfectKm is the advancing mar 
gin of the process— well bdow the surface of 
the wound Whatever the effect of the sul- 
fonamides might be on the bacteria In the 
soperfiaaJ wound exudate they do not possess 
the capaaty to penetrate deqjly below the 
wonnd surface In high local concentration and 
halt the tcthiiy 0/ bacteria below the level of 
the most fuperfioal capillary layer Hawldng 
showed that the concentration of a tuUooa 
mlde from a wound depot was no higher at a 
depth of 3 oinlllmwtersbekortbe surface thin 
In the body tissoes remote froa tbe rite of the 
wound (8) Therefore the systemic adminis- 
tration (A sulfonamides Is mort certainly caQcd 
for in the invasive Infections of this Isq* but 
there is little If an\ rational basis for tiic tcpi 
C3d use of the drugs. Fnrthermore there Is as 
yet 00 adequately contioncd clinical eiqierl- 
ence which may be ated In support of the 
employment of sulfonamides In this category 
of infected wounds. ImiuoblUiaUoa ckva 
tloo. Induced hyperehua, free drainage and 
sjHemtc chCTnotherapi must provide the basic 
therapeutic defense a^nst threatened rapidly 
spreading invaslre infcclioDS from woondi of 
any type The remarkably low Incidence of 
fatal invasive infections amoog our aofdler* 
must be attributed largely to the thorough 
nMf. with which these measures have 
applied. 

6 n 9undj cottVsiHini iha^k end deep tit 
rastve tnfeehan Serious infections in thh 
cjitegory may develop in inadequalclv df- 
bnded accidental wounds or in third oegr« 
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jams, but the most common prototype is the 
carbuncle witb the Staphylococcus aureus the 
usual causative organism Such a lesion com 
as a cellulitis which spreads until 
effective inflammatory localisation Is brought 
about by immunity or chemotherapy A ma 
JOT consequence of the celluhtis is titt occlusion 
of the veoels in the infected area by comprea- 
-Qon or thrombosis so that death of skin and 
subcutaneous tissue occurs followed bj for 
mation of slough and finally fluid pus. The 
surgeon may r^casc tension and perhaps re- 
move all or part of the dead tissue The 
^read of the lesion may perhaps be reduced 
by administration of chemotherapeutic agents 
s^emicoUy However there does not yet 
seem to be any evidence whatever that the 
local use of sulfonamide dru® either before 
or after surgical drainage wm cxerase much 
influence on the course of the lesion and in 
view of the pathological charactenstica of 
these wounds none should be looked for * 
Dressings which encourage drainage, separa 
tlon of ^ough, and * exosmosis ore undoubt 
edly of value the application of heat will raise 
local metabolism and thereby hasten the 
process of resolution (though the amount of 
necrosis may be increased through widening 
the differential between oxygen supply and 
demand) however these measures arc not 
directed specifically against the bactena them- 
selves, It would be most unfortunate if a 
misdirected faith m chemotherapeutic agents 
were to lead to the abandonment of those 
measures of treatment which arc rooted 
m basic understanding of the inflammatory 
process, 

7 Granulating wunds displaying only su 
Perfiaal surface lujectiou After slough has 
separated and invasive infection is under con 
trol the mam objective in therapy is to obtain 
complete bcaling and cpithclication os rap- 
idly as possible Such healing occurs both 
through contracture and through growth of 
epithelium from the penphery but may be 
greatly accelerated by application of akin 
grafts. Therefore the yardstick for measur 
mg the usefulness of local sulfonamide m 

rnkda Tt«cn ts be U e«pnlat to w Hr iia mV ta w u wUP'^ctc- 
^ I* topka] tm I Kud vqowlk This dra( » M tmUbited 
^ prontu ai OMm fareshdeva laprtWte main A locsl praiatfa 
tbann u ucd>na to fWi*rr h) cMtniIMUadrothaAdtBiectlaM 
hst« Hn iTpoctw far Flot«T tM H I Cl ms, L€»cM, *44, tj. 


wounds at this stage is whether or not the net 
effect is to faohtate growth of epithelium If 
it IS true that the presence of some types of 
bactena, particularly Group A hemolytic 
streptococci Interferes both with epithehra 
tfon and with successful appheation of skin 
grafts then, from a purely bactcnologic view 
point, the local use of sulfonamides against 
these susceptible vanetics of organisms would 
seem to be entirely rationoL According to 
Colebrook and Francis the use of sulfonamides 
locally m granulating bums infected with 
streptococci has been emin ently successful in 
causing disappearance of susceptible strains 
and the same results could probably be ob- 
tained on other types of open granulating 
wounds. At the same time one must guard 
against using the drug m a form which is ill 
adapted to encouragement of wound healing 
For example the application of a sulfonamide 
preparation which tends to dry out cake and 
mechanically injure the new growth of epithe- 
lium or one which causes the formation of 
edematous exuberant granulation might gain 
on the bactcnal front but lose the campaign m 
other sectors Also as has been emphasised 
by Gurd Adman Geme and Pntchard one 
must be assured that the sulfonamide i3 avail 
able in an effective concentration in the aque 
ous phase and yet not absorbed so rapidly by 
the body as to preclude its use on large areas 
through danger of excessive absorption The 
de-vTlopmcnt of the ideal vehicle for apphea 
tion of sulfonamide the choice of the particu 
lar drug to be used and the factors of time and 
concentration required for optimum results 
provide an important subject for further in 
tensive laboratory and clmiod research How 
ever there is great need for conirol of this 
investigation at every turn so that when the 
evidence is finally accumulated there will be 
general acceptance of the conclusions Fur 
thermore it would be desirable to obtain fur 
ther evidence that the presence of a purely 
surface contamination of a granulating wound 
with pathogenic bactena is a significant factor 
in ddaymg wound repair Anderson a data 
faded to indicate that such was the ca se 
I do not believe that we would be greatly 
handicapped m the treatment of open granu 
latmg wounds if sulfonamides were not avail 
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able. Other method* of prepantmn of the 
Tttnind, indodmc aicc pcroxkfc Dakia $ «>lu 
tjon, and axoduormaud, have aJl been uaed 
with nicceu m cmr haadi aiKl it leema po»- 
sibie that with each of these agents the anti 
bacterial effect U of leas Importance thwn the 
effect of the treatment on Ui£ arcidtecture of 
the granulating bed. 

Local SMl/onamid* Uurapy oj hitnu Becauac 
of the Increasing Importance of bums in both 
raflitarj and dviUan life the war year* haw 
been accoenpamed by an Intensive re-eiamlna 
tkra of the whole prohiem of bura manage 
menL Certam fumdamental advances have 
come through the growing recognition of the 
fact that bums are extensive open wounds 
and should be treated as such naioefy by 
protective dressings and immobilisation. TTie 
use of coagoiatmg chemicals which add fur 
tber injury to the burned tissue bbek dram 
age render infection more senoos when It 
occurs, cikI perhaps aggra^7tte toxeima, h 
rapldlj faffing Into disrepute Thu Is po^y 
bemuse the availability of Urge <7ua&titX3i of 
blood plasma bos now made It possible to deal 
effectiv'ely with the major factor of plaama 
lost, in s^cb unntng methods were tnoogfat 
to be espedally helpful. Reports from 
cal officers In the hOddle East and ebewhere 
are almost unammous In cockderiining the 
practice of Utming bums hi forward area*, 
where treatment must be Initiated before the 
casualty la transported 

Earlvio ipss Allen and Koch reported on a 
three vear experience with the use of careful 
dcattfciog ana nooadbe ren t splinted compres- 
sion dresalngi and courageously dedared that 
the tannic aad treatment was ootmoefed The 
basic pnndplea advanced by these author* 
haw now recei\Td wide support. One ques- 
tion which has not been answered with finality 
ts whether sulfonamide should be Incorporated 
m the compression dressing The serie* of 
reported by Gurd Ackman Gerrie and 
Pritchard ofilontreal is a testimony to what 
ran be accompUsbed through sound planning 
and teamwork In burn management and the 
use of heavily padded compression dre»logs. 
The treatment of loo majcff burns of over so 
per cent of body surface with only 6 deaths 
(ill ers'er 35 per cent) demonstrates what can 


be expected from such a re gimen. However 
in new of the results obtained by ADcn tnd 
Koch the question mav properly be raised as 
to wbcthtT the result* of the Montreal group 
have been equally good had the cmaf 
sjon which they used contained no sulfon* 
mide. We mav *11 agree that the provuloo 
of a low systemic blo^ level of sulfonamide 
during the first few daw after a bum prob- 
ably odp* to reduce toe likelihood of Invi 
aiw slieptocncdc or staphylococcic Infection. 
However 10 many factor* combine together 
to reduce the effe^veness of sulfonami^ hi 
the pjeaccce of necrotic burned tisane as to 
rule out an a prion acceptance of the vTjoe of 
the locd drug per sc In the series of cases 
from the co-operative project reported by 
Alekaiey the ose of compression dressings 
•ppeaitd to have a more important bearing on 
the reduction of Infection *n«n did the use of 
sulfonamides either generally or locally Of 
the 347 case* include la ircleney*s report 
oaly t patients died as a direct coaseqnence of 
mfeciiOQ az>d each of these zrcaivra suU* 
cBaxioe both locally and systendcally The 
value of local aulfonamidai in bum therapy 
can be established beyond question only bv * 
carefully controlled project such as tint 
which b DOW being caxnM out in Montretl, 
and we *11 await the outcorae with keen 


In directing hi* effort* to shorten the beal- 
Inc time of various type* of conUmmaled and 
Ini^ed wound*, the surgeon must be realistic 
in selecting hi* tool* to suit the principal 
oijetftra m each Individual ca.se. The mahv- 
lenaiKT of bacteriostatic conditions on the sur 
face of the wound ts the only objective which 
can reasonably juibfv the topical use of *ul 
fonamides. This objective is limited in its 
importance in moot estabHsbed iofeetkos, and 
CmJtcd in its attainment through the use of 
sulfonamide* because of the Inhihitoiy effect 
of product* of tissue breakdown 00 sulfoc* 
mide action Priority should always be is- 
tlgned to measures which achieve c^timal 
condiuon* for wound healing and direct anti- 
becterial roeasures should uwally take accond 
ary position In local treatment Systemic 
chemotberipy tupplemenlliig a form of topi 
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|al therapy ■which is adt^ited to the local 
wthologicM condition ■will generally pro^vide 
he best approach both to prevention and 
reatmenL Local sulfonamide appheationa 
ire probably useful in the first aid man 
Lgement of contaminated wounds between m 
ury and definitive surgical treatment, and In 
preparing open granulating wounds for apph 
mtion of aldn grafts, but are of little demon 
strable value in the treatment of wound 
suppuration or invasive infection 
Definition of specific objectives and utilua 
tion of controls are essential features of any 
research but ore particularly mdispcnsable to 


the evaluation of chemotherapeutic agents m 
local wound therapy 
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THYROID FUNCTION AS A FACTOR IN GALL BLADDER 
DISEASE AND FORMATION OF GALL STONES 
Clmicttl and Expcnmcntal Study 
E. A- SIMENDINGER, \.B MB M D Akroo, Oh» 


k GREAT qtiantity of work has been c»r 
/\ rwd out m recent year* m an effort 
y \ to find tbc cause of dironlc gall 
bladder diiease much still remains 
obscure Moat authon agree that the chron 
ically infected gall bladder with or without 
BtoDcs as we commonly see it at the operating 
table represents one of the final chapters in a 
long ttwT^ing Hlv^.v^ of the organ 
The pathogenesii of gall bladder 
both cholecystitis and oholelithi.aaU, was at 
first thought to be due entirely to infection 
We have learried however that other factors 
such as biliary stasis the presence of pan 
cxeatic ensymes hepatic insuf&deDCV and 
changes in the hale itself roust be considered 
Most experimental work to date has artaded 
the Droblem as a purely local disease of the 
gall bladder and biliary passages. This stodv 
was undertaken to att^ the problem as ooe 
of both a local and systemic nature asoaated 
with a disease which affects body funcUon 
generally namely hypothyroidkni 
Our modem knowledge of cholecystitis be 
gan in 1890 with the work of Gilbert who ad 
vanced the infectious tbwry of the disease 
Then followed the studies of Gilbert and Four 
nier of Wilkie and DoubOet of Phetiuster 
Day and Hastings, and of many others most 
of Yrhom studied t^ activity and reaction of 
the gall bladder in the presence of Induced 
Infection The colloidal chemical theory of 
gaSl stone iormation was introduced by Asch- 
off in 1891 His work was follow^ and 
elaborated later by Aschoff and Bacmelster 
Shade Erner and Hoyrowiki and many 
othcra, Mentxer Hhngworth, Bojti and oth 
en beUeve gall-stone lormatlon is the result 
of difficulty m absorption of cholesterol by the 

Fno L i U. i ftlrj f ol Snrlkxl KAMrdi cd tk* Woten a«- 
nm UolmBtr Scbool e( Hicjclm ud O a frawt / Bowfiaiset 
CWbad.Otn. 


gall-bladder waD Graham and others ad- 
vance the theory of superaaturation and pre 
apltatioQ of cholesterol occurring as the re 
suit of excretion of cholesterol by the gifl- 
bltdder walL This process thev bcHcve is 
accentuated by infection 
With the accumulation of data more and 
more evidence points to stasis as an important 
factor in this Phomster Aronsohn 

and Pepinsky noted a change In the type of 
stone found depending upon the degree 0/ 
stasis presenL Andrews Dostal and Hrdina 

D nrted that staili u usually accompanied by 
ection which In turn results in the absorp- 
tion oi bile salts by the gall-bladdct walk 
A few authors have noticed pigment stones 
associated with stasis. Aronson produced pig 
ment stones In two dogs after mecharJeany 
Indoang partial commoD duct obstructian 
Cole Novak, and Hughes reported similar 
stones iQ two of their Tiim^N after partial ob- 
struction of the cystic duct was produced 
These animals in addition showed chronic in 
flammatory changes in tbe gall-bladder walU. 
Blsgard and Baker obstructed the ccanmcm 
ducts of goats just distal to tbe entrance of the 
pancreatic ducts. This allowed pancreatic en 

r es to enter the gsU bladder In three of 
goets ID which stasis had been prolonged 
several small pigment stones were found In 
addition to evidencei of dironlc Infection of 
tbe gall bladder walls 
Mosttit the experimcntAlwoik. ot the slow 
mentioned auth^ and of many others has 
attached the problem as an entirely local dis- 
ease Is there a defiacncy disease i^ch could 
affect gall bladder function? Certainly Infec 
boo itasis and chenucal changes occur but 
Is there some mtemal tecretloo the lack of 
which would improper functkei of the 
gull hltdder and thereby lower the resistance 
of the organ to Infectloo and the aaaoaatcd 
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By this method the total daily bDc output 
wiu collected meaiiired and cultured About 
ro cubic ceotlmelcn of each dally lamplc wa% 
taken for atudv and the remainder waa fed 
back again to the animals through a stomach 
lube. 

Each normal and expcfimcntal animal was 
slmhed for a period of to day”* and the &\*cnige 
daily bile output In cubic ccnlimctera bde 
salt and cholesterol content btk: tall-cholca- 
terol mtio dad) bile salt and chotcaterol 
output and blood cholesterol IcntU were de 
tcrmJned, The results art shown In Table III 
Three of the ciperimental animals were dis- 
carded Ooc of the animals died of bile 
peritonitis and the olbcr 3 showed chiucal eri 
dences of biliary Infection and had poaitlNX 
bOc cultures. 

The blood chokaterol le\‘cls In the ciperi 
mental animals remained high throughout the 
course of the caperftrieots noirc%-cr bi spite 
of this the bile cholesterol tilues remained 
within nornial limits- The total dsBi output 
of cbolesterol by coropariaoo shorred an in 
slgnlficftst chao^ 

There was a notable difference In the total 
daily output of bde and also (o the bde salt 
content of bile from thiToidectomued anJ 
mais. The bik salt content was not inx-eredv 
roportlonol to the daQy output of bOe The 
lie salt-cholcsterol ratio io the experimental 
dop was 7 j, 8 whDc la the normal dogs It was 
151-^ This ratio of 73.8 b still far tboxx the 
critical le^■el for chol^eiol predpitation (13) 
as described bv Andrews and aasodates 
Whether the ratio and bile salt content would 
fall stlQ farther if the animaU were allowed to 
remain in a hypothyroid state for a longer 
period of time (t or a years) ts a matter for 
farther stud\ Four grains of thyroid extract 
were ghTn dally to 3 of these aoiroab, and 
after 6 to 8 dava the total bile output and bile 
salt content rose to coraparatlveU normal 
Icvcli. This, howe\rr was not considered sic 
nlficant In I'lew 0/ the small number of onimaM 
studied Autopsies on all animals revTaled 
normal biliary structures, hw and Iddoeys 

C Gefl-Wtfdier teaJI analysis The gall 
bladder walls were studied both microscopic 
ally and chemically to deterndne whether a 
prolonged hypercholesterolemia associated 


with the hypothyxold state would result 10 
deposit of cholesterol within the call-bladcler 
walL \\c were Interested In finding out 
whether a condition shnulatmg cholesterosa 
of the gall bladder could be pr^uced expen- 
mentally 

Total thyToidcctomy was performed on 10 
normal dogs- After a period of h\pertiiolo- 
terolemia ranging from a to 5 months the 
gall bladders of these talmals were temo\ed. 
The gall bladdcn of 7 nonnal animals were 
also remosTd and these were used as controls. 
Blood cholesterol levels of the nonnal animab 
varied from 1x7 miHlgrana per cent to 149 
milligrams per cent th^ of the expcrimentsl 
anunab vaned from 176 mlHigrams per cent 
to 130 mlUigrana per cent 

Small biopsy specimens were removed from 
each gall bladder and the remaining portkni 
were washed with saline and dned to constant 
wxlght. The specimens w ere frortn and fr oa a 
sections were made The sections were then 
stained according to tbc SchulU technique for 
demottStraUng cholesterol ^ith this method 
cholesterol b stained a greoush hoe which 
lasts about \ hour WTven tbe*« seetioos wtte 
examined microscopically small coopaitn 
twos of green pigment were noticed beneath 
the mucosa and submuctso. There appeared 
to be more of this deposit In the gailAiudder 
walls of the thyrcddeciomlxcd dogs than In 
those of the noraial controls. 

The gall bladders were carefuBv washed 
with sahne and dried to constant weghL The 
cholesterol was then extracted from them and 
a quinlitatlvx deterraloalloQ of tbc amount 
present was made Tablet r\ and \ show the 
values obtained for the normal and experi- 
mental animals. The average content d 
cholesterol in each gall bladder wall per gram 
of drv weight spedmen was 00132 milhgTam 
for the control group and o 0101 milligram 
for the experimental group 

TV smaller value for the experimental 
group cannot be taken to Indicate that hyper 
diowcrolemla causes a reduction in tlw 
cholesterol content of the gall bladder wall 
stocc there Is a normal \ariatioa. The resalts 
obtained from quantitative analysis of the 
gall bladder walls must be considered more 
Sgnlficant than the microscopic studies iloce 
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prevk)u*ly mentioned prccipiUle* were noted 
when the tbeioraem of tbe»c were Tint opened 
fn the proccii of ftud) connected with bllhiT> 
chcmiitry Similar precipitate* and atone* 
were not found In tnc control anlmab. In 
view of the Urge amount of preapitale found 
in almost e\Tf> one of our cipcrunenlal am 
mala which had been th>'Toideclomiied (or a 
ncriod of a mootha or more nx beboT the 
factor of biliary ausla doerved further 
In\’«ligfltioQ 

Cboimitograma with careful anpt>Hnfi 
time atuie* were made in an effort to de- 
terraioe the power of the gall bladder to con- 
centratc the djT and also the degree of ataaU 
present The a\rrBgc emptying time for 
nonnal anlmak was compart to that of the 
ciperlracntij ajilmali receiving the aame doae 
of dye Fifteen nonnal dogs were used In the 


Btudt Ten nonnal dog* were Ibyroidectcfa 
ImJ »hile the remaining s dogs were used as 
controls. All ammals were placed on the same 
routine kennel ration Table show* griph- 
IcfdU the progresaion and resolts of the 
ftudi CUc of the dog* died after thyroldec 
tomy and b no\ shown In the table. 

In all 9 of the erpen mental animals a hyper 
cboJcsterolemU denrlopcd which varied froni 
187 to 355 milligrams per cent for the experi- 
mental anlmab as con^iared to a variation of 
from 135 to 14a miHigrami per cent for the 
controb. nj^pothyrold dogs were allowed to 
progress lor period* varyi^ from iS day* to 
9 month* and 18 day* before further ttodle* 
were attempted 

Cholecyttogrim* were marie in the fefiow 
log manner lDtrm\TDOU* tctralodopheool- 
phthairin (Malllnckrodt) 50 mUligrain* per 
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Fig Call bladder tranifTlumirialed to *bo» hci%-y 
prtdpiutc 

Fig 1. GalbbUdder bde theming bc*i>-j tedlfnenu 

kilogram of bod> ^xight was mixed with 250 
cubic centimeter* of normal stcnlc saline and 
given to each animal at 6x» p m on the eve 
ning pnor to x ray studies The animal was 
then kept foating and the first roentgeno- 
gram was taken at qxjo the following morning 
The animals were then each given i pint of 
heavy cream and a second roentgenogram was 
taken one half hour after the first Succeeding 
X raj pictures were taken at intervals of i>^ 
3 6 12 34 48 and 72 hour* except in unusual 
cases when the> were taken more frequentl\ 
All plates were interpreted bv Dr Thomas 
hjuckerbocker of Umvcrsitv Hospitals i ray 
department who rendered invaluable assist 
once during this study 
A number of stock animals were studied 
and in each an excellent nsuabzation of the 



Fiff. j 

Up j Sc\TTa! pUl bladden «hkb have been remo -ed 
from bjpothyroki doRL These ipedjncns ihcrw plgmenl 
prenpitate 

gall bladder was obtained In each of the 
normal dogs the shadow had decreased mark 
cdly in sire and densit\ hours after feed 
ing Within 3 to 5 hours after feeding the 
gall bladder shadow had entirely disappeared 
or remained only faintly visible Results m 5 
normal dogs studied are shown in Table VI 
By moans of the same technique 9 thy 
roidectomircd dogs were studied In 3 of the 
animals no shadow was obtained In the 
remaining 5 animals a fairly good shadow was 
obtained Two of these animals showed an 
emptying time of 8 hours 3 ammals emptied 
in 1 2 hours ond i animal in 24 hour* In each 
of these 6 animals the shadow after 3 to 5 
hours was of the same sire and intensity as it 
was pnor to feeding and m succeeding plates 
decreased in intenafty but not m sire 



Fl*. 4. Four gin bliddm removed from hypothyroui dofi. The ipecimeni ihow coocredom ind heiry predplUte. 
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Btcavac of tbc nmrked di/Tcrcncc In multi 
obtuncd bct^Tcn the thjTOidectoraxzed and 
normil animaU the entire rocnlRcnographlc 
stud) vnii repeated 2 weeks later the same 
ammals ind the same techxuque bring 
In thji itud^ there was less c^’rdence ol good 
gall bladder function than in the hrvt In 7 
experimental animals no gall bladder shadow 
was obtained One animal showed a normal 
NTfualixation and cmpt\nng time IncidcnialU 
the latter animal had Iwen th\Toidcctomlied 
a much shorter penod of time approumateh 
sraonths- Three of tbc animals faded to ahow 
a gall bladder shadow in both htudies 

The animals shown In Table ^ I were di 
\’Kied into 3 groups, Group> I and II Included 
the experimental animals arvd Group 111 wna 
compo«d cTitircIv of normal control animals. 
Fi\T of the eipctunental animab in Group I 
were gI\Tn th\Toid extract 4 grains per da\ 
for at daii Animals m Group II were al 
towed to continue in a hipothiTold state 
Blood cholesterol IcntIs a-ere carefullt deter 
rained on all dogs The immab in t roup I 
showed a return to normal as shewn b\ their 
blood cholesterol lesels in anproximaielt 13 
daji The kM:U which had formcrI\ been 
hl^ (187 to 198 mgm per cent) now varied 
between 117 5 and iso 3 milligrams per cent 
alter adminiilmtion ol thvrrid extract In 
Group n animals not rrcriving th\Toid ex 
tract cholesterol IotIs remained high x-an 
ing between i8a and 358 milhgramj per cent 
Control animals were within normal limits. 

Choleoitograms were again repeated to dc 
tcrminc whether adminibtraUon of th3Told 
extract In animals In Group I woukl ha\T an\ 
effect on the x m> results In that group oa 
compared to the animals in Group II not re- 
criring th>Toid extract The same technique 
as preYicHis]} described wt 3 used 
A marked impro\‘enicnt In results was ob- 
tained Every ammal in Group I showed a 
good visuahxatJon of tbc gall bladder Two 
animals showed a rapid disappearance of the 
gall bladder shadow after f^lng while the 
remalmng 3 showed only a slight prolongation 
of tbc empt>'ing time and were considered 
within the limits of nonnal 

In the group not receiving thyroid extract 
we were unable to obtain \-isiialltation of the 


gall bladder in 3 of the animab. In the 4th 
animal excellent \'isuaIixatJon was obtaJoed 
but little change in Intensitj or of the 
shadow was noted for 73 hours in spite of 
frequent feedlnga. Normal animab showed 
nonnal function and NTSualixation Thyroid 
extract was discontinued in the anlnuds in 
Group I otkI a h\‘percho!e8tcfoIemla dc^■eI- 
oped varving between 161 7 and 312 mitli- 
gmms per cent Autopsies were carried out 
on all the animab The gall bladders of the 
experimental dogs showed a large amount of 
precipitate but no signs of inflammation were 
notet) Microscopic sections of the Over gill 
bladder Udno's and great \'esscb were 
normal in appearance 

In reriewmg the complete x*ra> studies, It 
raa\ be conriuded that thjToid extract or a 
normal functioning tht-roief gland is etscatbl 
for normal gall bladder acti\at\ The resuhs 
In Group I were much ImproMxI after the ad 
mmulratlon of thvroid extract. Graham re 
ported ID 1Q35 that risnalmtion of the giB 
Wadder could almost aJwa>T be expected if 
the organ was fonctiorung normilJj Many 
normal onimals were examined in addition to 
those listed in the table and all gall bladders 
\*bualiad normallv It appeot^ that the 
longer an animal progressed after th\T0Klec 
torn) the poorer his gall-ljiadder lunctkai be 
came In one animal which had been the 
roidcctotmied 4 ^ months prc\aouslj and in 
another which had liecn th\Tridectomued <)}4 
months prcriouih the gall bladders faded to 
\Tsuaiixe on 3 iucce*8i\’e oecauons. The de- 
gree of h%-peTcholcsteTolemia seemed to ha\T 
little effect on \a5ualixation or empt\Tng ume 
in animab not recri\Tng thjToid eitract 

We have attempted to dctennlne dinkall} 
and cipcrimcntoD) whether a rebtionihip be- 
tween goU-bbddcr disease and hjTtothvroid- 
isra cxutL Clinlealh the two disaises ha^T 
aspects in common Both arc more common 
In middle aged females and are simdari) asso- 
ciated with obcslt^ Dige3ti\T complainti 
such as nausea, epigastnc pain constipatioo 
etc arc frequentl) associated with both hjps- 
thyroidism and chronic cholecystitis- HJgh 
blood cholesterol lc\'eb are seen In both db- 



SlilENDINGER THYROID FUNCTION AND GALL-BLADDER DISEASE 19 


eases In this clinic 36 per cent of patients 
with chronic gall bladder disease show^ basal 
metabolic rates of —10 or below and an addi 
tional 40 per cent showed a basal metabobc 
rate from o to —10 Only 24 per cent showed 
a positive metabolic rate This we beliew 13 
a dehmte trend toward hypothyroidism in 
these patients as compared to normal in 
dividuals 

A sustained elevation of the blood choles- 
terol occurred m th>Toidectomized dogs ap- 
pcanng about 27 to 30 days following opera 
tion A prolong^ high blood cholesterol level 
(a months or more) did not result m on in 
crease in the cholesterol output m the hepatic 
bile The hepatic bile salt content and total 
bibary output were somewhat low m these 
animals as compared to the normal Gall 
bladder bile aspirated from the gall bladders 
of hypothyroid dogs showed a normal bde salt 
and diolesterol content in spite of the fact that 
an elevated blood cholesterol existed 

Gall bladder walls in hvpoth>Toid dogs 
were studied microscopicall) and dmicall> 
for cholesterol deposit within them No ag 
nificant difference from the normal was 
found 

A most striking hndmg was noticed when 
the abdomens ot the hypothyroid animals 
were first opened The gall blildera of most 
all the hypothyroid ammals were greatl> 
distended and contained much thick brown 
preapitate In 5 of the animals nian> concre- 
tions of vanous siaes were found C^micalij 
these concretions were composed of pigment 
pigment soaps and traces of calaum and 
cholesterol Such findings have been seen 
previously in dogs after mechanically induced 
stasis 

Several dogs were thyroidcctomiKd and 
cholecj’stograms were made As shown m 
Table VT the gall bladders of the expenmen 
tal animals cither failed to visualize or after 
^nsualizaiion showed a prolonged emptying 
time as compared to the normal In 5 of these 
thjToidcctoraized animals thjTold extract 4 
grams per day was administered for 23 days 
after which cholecj’stograms were repeated 
and all animals receiving thNTOid extract 
showed normal visualization and function of 
their gall bladders 


CONCLUSIONS 

It may be concluded that the hypoth\Toid 
state docs materially affect gall bladder func 
tion The large quantit> 01 d6bns and con 
cretions found plus the x ray findings mdicate 
that a marked degree of stasis takes place 
within the gall bidder Apparently a high 
blood cholesterol as indicated b\ the hj'po- 
thyroid state docs not result in an increase m 
the cholesterol content of the hepatic bile nor 
does It result in a deposit of cholesterol withm 
the gall bladder walla, Autoi>5> findings m 
all these animals revealed normal appeanng 
gall bladder walla Intr kidnej-s and great 
vessels 

Obviousl} infection plays a major part in 
the production of cholecystitis and chole 
hthiasis However any constitutional disease 
which impairs gall bladder function would ccr 
tomly render the organ more liable to bac 
tenol invasion and would be a factor to con 
aider m the ultimate production of chrome 
cholecystitis as we sec it in its final stages 
Heavj preapitate and pigment concretions as 
seen in these h>TX)thyToid do^ might easil> 
be mdi about which stono might form if m 
fcction were superimposed upon the condition 
already present In view of this the hypo- 
thyroid state merits consideration as a con 
tnbutiBg cause of cholecystitis and chole 
hthiasis and should be borne m mind when 
these patients are seen 
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fomid •wanting Although permanent relid 
reiulled tn i case and temporary improve 
ment In vesical function for u long as a year 
or mcne has been noted In several cases, 
permanent improvement uaaally was not ob- 
served as a result of presaaaJ neurtetomy in 
cases of neurogenic vesical dysfunction An 
other factor responsible for the gradual dls- 
interest in presacral neurectomy at least when 
perfonned for >-esical dysfunction, u the fact 
that other operative procedures such as 
transurethral resection of the tissues at the 
vesical neck, have proved to be of greater 
effectivTness in prodding the desurd relief 
The changes m the bladder noted in many 
cases on cy’stoscopec exam-nabon soon after 
prtsacjal resection would offer corroboration 
of relaiatiQQ of the muscular tissoe* In the 
trigone and veocal neck foDowing presacral 
neurectomj These tindings, togetner with 
the fXHtoperative relief of STiTtiptonis fremient 
ly obsen^ sJlbooA temporary wonld m 
mcate that the physiologic premiset on which 
the operation was advocated by Leannonth 
and Brsatch (33) were m a irteasare tnstained 
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SURGERY GYNECOLOGY AND OBSTETRICS 


and not to an error in Judgment of the blood 
aupplj 

W»th the proent day prcUmmary bowel 
preparation arvl Icaiencd danger of peritonitis 
the major concern In bowel resectiona is for 
the adequacy of the blood supply Certain 
studies Indicate tlat dividing t^ bowel to 
3 Inches awa\ from the growth on eltber nde 
is ampfe hmphatic spread along the bowel 
surface or lumen does not usually go beyond 
this distance It is highly essential to remove 
a very wide apron of mesentery however 
TTien It is very easv with a long narrow 
tongue of mesentery resected, to omit the 
careful inspection of the bowel ends for blood 
sopplj 

Cass t 3Ir ^lorrii 31 a^ed 68 jean m firat 
•cen In April 043 Larfc cardooeia 0/ the tower 
sipooid vHth obatructloo FUtela to the bladder 
Devise cota(tom^ thea RanLla obacroettve tcaec 
tion of the knrer tigmaad Incfndlag a large portloQ 
dI the doiBc of the Uidder 

There had bets totoe terplckua mnble Is the 
aigmotd In 1036 and an x ri) dlagnoata al probable 
p^ypa of t^ colon was made t that nse and 
opentkn adrited Be boaever sought other ad 
rice and refused operatwo Appamdi trom hJa 
deagfptloo he had fdt well ontD receouy For the 
past 5 to 6 moatb) he had oot felt well and said be 
ud lost 50 pouoda Is weight There had been mild 
abdomhial pain with wuoe diarrhea aod occaitosal 
obstructive symptaca 

For the past s weeks be had ooOced leal material 
coabg from hh bladder cm urlnatkeL Examlsatkio 
shoaro a rer? pale and allow looking thin man A 
large maai could be felt lo the lowe kfl abdomen 
On ertnatloo. there was a rathe thick stream d 
fecal material with some odor The abdomen aas 
dh ten ded and there wu complete obstmetioo Y. ray 
■>T«Tnlr\«tlnn showed Complete obstruetkn, oobarlnm 
going throu^ the algmoid. It farther demonstrated 
gas m the Mdder ladicatuig the locabon of the 
utala 

On April 3 043 s Dcrioe colotlomr was made 

in the ngbt eppa abdomen. The transveTse colon 
was cnonnottslr distended with gas and had to be 
asperated. A larn mass was felt in the left lower 
qoadmit of the aDdomen. A very rapid exploration 
rertaled no further exteoilno of the disease, except 
on mspldouj hrmp high upoa thedomeof thellvCT 
The transverse colon wm mohQlxed with some 
dlfficalty becanse of dlstentkm and the two loops 
were b^ght out in the right npper ctnadianl and 
divided for the Devine coiostomy The obstruction 
rebeved In about a w eek and patkst was sent bosne 
oa hlay 8 (or rehabdKalion During this time 
the distal Ici^ of coloo was tboroufblv Irrigated and 
completely “defuoctlortated. 


On Tone 5 1943 the left t o wer abdomen wu a 
plorctL A large inaai presented in the lower sigDKii 
regloc whkb was adherent to the parietal penlo- 
oenm. When tbb was carefully freed, It was found 
that the bladder wai densely adherent to the 
and the finger could be introduced betw e en the 
bfadde aod the sigmoid itsdt. The left tide of the 
dome of the bladder was resected, an area about tiw 
aiu of a doQsr being left attaiched to the lizaosl 
growth. There was a hard walled peiforatloa In the 
center of this which coaummkatri with the bowd 
lumen, The bladder was Lavarted with two 
layeia. The growth was then mobilised easily by 
dhidlof the lateral leaf of the pedtoDtum tkng the 
lateral dgmold walk The tignsokl was fairly rs- 
duodant aod there eras folly t between the 

losrer cod of the growth and the redoaigmoid peri- 
toneal rejection. UTde Rankin obstructive rtsecdcD 
was dooc with wide lemoval of the apcoi of mesen- 
tery (Fig 1) The spur crushing damp was a ppOed 3 
weeksUter Thesignscfdcciostcunywasdoscdjoly^. 
tp43 The Derlae oJ ostomy was closed Aogast 30. 
1943 Patient tbm moved his boa els oonnally aiu 
on October 1 1943 was well although there was 
atfll some pnrulent discharge oc nrlnaBou. He was 
gaining wright- 

Adheitnce of carcinoma ol the ligmoid to 
the pehic eiructures uteroi, blatWer loop of 
mmjI Intotuiet, is not a cootralodicaUoa to 
radical mnovaJ It U the opinioo of most 
aur^eoDS that these cases ait not curable b 
any large number but the palliation Is dii- 
tioOly worth while and often lasts for i or > 
veara. It U not usual to be able to resect the 
bladder rucressfull) with a growth in the 
stgmoid In C W Mayo a report of 176 
resections for cardnoma i the left colon (m 
whldi 7 out of 5 were palhative or probably 
palliauvt) there was only i case in which an 
attached bladder was resected with the 
growth although there were aevcral cases m 
which the bo^l had been adherent and 
adhesions divided 

This is one situation in which the Devine 
coJostomy was valuable The complete de 
functioning' of the bowel aflows one to resect 
widely including other viscera with mese 
complete freedom from the fear of pentocitls 
than we have had heretofore 

Case 3 lli iL G , aged 35 yom, was lint 
io Febfwy. 943 Cardnom* rvctoii|moW. As- 
tcrior resection with re-eftxblhbmrnt of bowel 
tlnolty Stricture at ansstomotlc die released^ 
Uparotomy and frering of omental adbeslooi. Sec 
cod cardnoma then discovered in splenic fienm. 
Rankin twtmctfve resectloo. 
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Fig. I Cue 1 Large faoudon caidooma of Icnrer dgmaid «hlcb hu extended 
to porfonted Into the blower Ranored vitb vide cxcixioc of dome of Madder 


PaUeot had lost 25 poonds in the past 6 to 8 rooQths 
For the past 3 to 4 months there was heartburn full 
neu after fned or splc) foods He did not feel like 
eatiDg tiKl fdt baa without being able to find out 
exactlj what be meant He had alwaji had regular 
bowel mo^emcDts without a laxative but during the 
past 2 months hia bowels mo\ed onl> ever> other 
daj For the past weeks there was some lower pelvic 
pain 

F.TsminatioD showed a fair sised Individual with 
some evident weight loss. \ rB> examinatren (Fig 
j) showed a constricting Icswn just tbo\“e the recto- 
sigmoid junction The descending colon and the 
transverse colon filled ver> well 
Operation on Febmar> ij r^3 consuted of a 
left lower mrdrectus ciplormtor) incuioo. An annu 
Ur growth about iM niches in dmneter with some 
local Involvxment of the mesentery but no wide ex 
tension was revealed Its lower end was about 
I inch above the rectosigmoid pentooeal reflection 
It was decided to do an antenor resection after 
first defanctionatmg the colon with a Devdne 
colostorav The wound wu closed another Indslon 
was made m the upper right quadrant, and the 
proximal transverse colon wu brought into the 
wound \ spur wu formed the two bowd ends 
brought out onto the abdomen through two small 
•eparatc incuions i inch from the mam incision the 
wound was dovxl and the bowel divided 
The cdon au then thoroughly defunctlonated b> 
daQj irngitions of the distal segment plus sulfa 
suikllne per catheter 

Second operation wu performed March g 1943 
The previous wound m the left midrectui wu re 
The sigmoid colon was \Tr> clean It 


seemed to be much smaller than normal and the 
muscular tone was much better The growth was 
about I inch above the rectosigmoid pentoneal re 
flection which la> rather deep in the pelvis The 
colon wu freed in tvpe fuhion by indaing the pen 
toncum latcralward then around the bladder and up 
the mesial leaf The distal colon and rectum down to 
the coccyx were then freed from their attachments 
When thrs was done there wu 3 inches of bowel be- 
low the tumor and the blood supply seemed saUs- 
factorv The supenor hemorrhoidjLl vessels were 
then divided and the growth in the colon wu re 
moved with a margin of about aX inches on either 
aide of the ^wth great care being taken to preserve 
the arterial supply of the renuuning bowel ends An 
end to-end free stvlc open anutomoib wu then 
made between the lower stump of the rectum and 
the proximal end of the colon The anastomosis wu 
perionned rather euQ) with vxrv little splllmg 
Five grams of sulfanilamide were dropped into the 
wound. Abdomen wu dosed with a Tenrose dram 
towand the aoutomotlc area. Convalescence from 
this operation wu uneventful 

At subsequent office visits bj passing a procto- 
scope one could sec the site of the anutomosU about 
4 Inches above the rectum The proctoscope would 
not pass this point however ana with some manip- 
ulation onl> a small amount of gu and ■ slight bit 
of fecal material could be seen coming through a pm 
head eixed lumen A banum enema givxn ^farch 34 
1943 and again April 17 1943 showed complete ob- 
struction at the site of xnutomo«ii. No banum 
puved through (Fig t) It was dedded to explore 
the abdomen again before an attempt wu made to 
dose the colostomj In the right upper quadranL 
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Fix ( ttt t Ctn 01^04 a( pFT«yw « 

U naieroocnB ib« idsi uratM Mn«B 
ntsa, 1 fbrury <m 

()n 3 I« 5 Ivit 4 IUri<Ttlvx onmn 

rropen^l Thm** »ofBf Ht^nium a Ibmnl i ihf 
parkt&l |mt •nram bat after itu' ib 

ahrlomm » nbli 'H> 1 c« I br ikiookI cobn 
«• frrrd <Vrm t (br (tiH tt f nm It wu rather 
denvly ailbcn t Init after "-iroe Ihr'lnn-. rrr 
frrrd tbr O’lnn uabi far srm a a rv fl f ctwaiiiR 
t br \ rcrtal tube then ■« >c*l ap from the 
ana b> an ■ -^tant It ukl Ire fell t throuch 

tbr ana lc«n tre it ven eauly ml aa p-tIpaU 
dfitiartl* J U7 be» Ixn the />t 4 tc brim it' Je th 
»J|tmojd enkm Tbr oucxi then ck>^l 

It a noa thoa^fat ibat the itatleot trouM 
aerrovrra d t br cob^ con rmcffat be dosed Xbarhitn 
rorma p yd Ian S 1941 nnealrd that thr dntal 
part of tbr ctirwi pprarrd I >>c of (ood cal ber The 
prrYioa a*i»trjctlan wa m the rrctmlfmold rca 
pparmllr ha been cU lllated The dcacrodioic 
icdkai f tbr larre boa I rs aril ^oa and p* 
pean t be n rmal In haricier nowr\tT 
tbr barium entered the plenk flcnirea rerr drfinlt 
pomt of ointractlon wa encountered, od onh a 
rmaJI portloo of banum cnukl be rmde t na the 
aplmlc flewre I to the tianiversr colon (llg 4) 
Thli cocrttrictlor arai aho veo bv in>ectu)f barram 
through tbe ditlal cod of th Do'loe cofoatomy In 


and end toend aafUaaoah )t rci 14. Krloaed I7 
UpaMtomjr and hbmtiea of eaaealaj adbeBnaa 

ih rvtht ui-pe quadra I \ ras dagtu^J* ” 
ne»^U m d I w pmtfcmal loop of thr »plenlc flertrre. 
WTsffl the ofipruil fJra ma Ir beforr tbr Snl onra 
llontpy; ) wi rrvTrwrdlt arm that tbr ahtal 
I TtMw of tbr Ira -rrsr erdon a lta«cn>drdt tbe 
sfdamclkx re rJjsmred b the de'ceudbxlanb 
of the ^fmlc fWturr ami tbr portion of tbr colon 
ahKh now b*ranl that the cnn^trlctlon roeW not br 
seen death on the Cr't film. After aome drbbm 
tiDo It at Umde<l that Inct th jatlenl irenml 
fw>d itoo ter me d aalrdactory it a nerr«ai7 I 

rrni re the ireond cardnoma at thcaplcnlc ikxorr 

(>n June 14 1943 the prrv bua IndMon i ibr Wt 

malrrct ara reopened and re I ended upward. There 

lonpof tmalJ boa el adherent t the tnidportfcn 
of the abdominal wail ahkh waa freed. TheapWaJc 
flexure a a mobilurd by IncWng the latml prrf- 
tonrum. There wax a large dentc atony hard IQ®* 
which wa rrolarand invol rd about t G Inchr* « 

Ihebowel Just nroxirtrtl to the tplmlc rteiure. There 

ere aoeoe raill gbnd In the roeaenterj bot tb<« 
were aoft The pJenlc lleiure at moothml, the 
neat r omentum arparated IT the me*entci7 
divided and then a r pfd Ranklo oh»troclIre rt^ 
tloudooe \ inch apur was fuhloaed. Thelrtapb 
node waa oorma] in microacopk examinatloa. 
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FI*. 4, Cue 3. enema fiveo June 8 to be 

certia that t£e ute o( ttficrare la rectanfnKBd tu 
utii^ocy Bariitm paMed bore without delay An ua 
inspected ctrciooma drtccn*cred in fpleaic 6aure. Coed* 
pare with Figure 1 taken 4 mootha before. 

Ptbent left the hospital m 3 weeks Spur crush 
ing clamp was tppbed OD Jul\ 16 1^3 and again on 
Jtuy 30 1^3 The edema subsided and on August 
13 1943 the spur depth was fullv inches and 
the wills of the txjwel seemed smootE He re-entered 
the hospital shortl> and on August f6 1943 the left 
upper ^astora> wound was dosed and at the same 
time the two loops of the Devine colostomy were 
doacd. Convalescence was uneventful lie left the 
hospital 4 days after the colostomy was dosed 
Bowds have moved normally pwr rectum ever since 
UTmi last seen Swtember 38 194s he was ga m i n g 
veiaht looked well and felt good There was no 
abdominal diastasis or weakness of either of the 
wounds. The long wound m the left rectus musdc 
through which the abdomen had been entered five 
tunes, and which now extended from the costal 
ongin to the pubic spine was well healed (Fir 5) 
Thm was no induration anjTrhere and no weakness 
or bulging whatever Stainless sted sutures had 
been used. 

Emphasis has been placed upon the up^urd 
spread of cancer of the rectum b) scxxral 



Fig. 3 Case 3 Showini abdosunal boiling afta* j 
bporotiMxiles. StBioleas sted wire used. 


anatomical studies Since 1930 (2 6 ii) The 
evidence is that such spread is generally up- 
ward and not downward Now that preopera 
tive preparation nutntional defiaenaes pro- 
tein balance avoidance of pentomtis and 
pneumonia arc charted and atandardired pro- 
cedures anterior resection of growths at or 
just above the rectosigmoid has become pop- 
ular (3 4) Growths a short distance above 
the rectosigmoid arc the most suitable for 
antenor aMominaJ resection with preserva 
tion of the sphmeters and here the Devine 
dcfunctiomng colostom> finds its chief indica 
tion However some do an antenor operation 
for growths lower down (10) for tumors 
within 10 to ij centimeters of the anal 
opemng 

Time has not > el elapsed for final statistical 
evaluation We have seen a few penneal cx 
tensions of far advanced caremoma of the 
rectosigmoid Jones states that a lesion 37 hosc 
lower < 5 ge Is at the peritoneal reflection of the 
rectosigmoid or 2 inches above it should have 
the same operation as those listed under cara 
noma of the rectum for him, that is abdom 
inoperineal removal with a permanent colos- 
toraj He 18 not satisfied that any lesser 
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1 14; 6 C«je i VbdoauK^icTUMk] rcanraon Pimt-op«mhT our. Pbotofripfa 
Ulm QO 4ti) d«y n/lcr Ourd <](i«TmtiCQ I Cotnucoy of^noif' B entmatcaty ta^ 

C nAiT mbncT iriili inifitMo O cnatn cm tetniTtbcm iitaco** 

Rc / Si tkr Vbbott tnb« Itb ■mioa aBMll A Lniu tobe ith 

fuctien (itonach) C afmiat for ium] aad phuToctsI KmUem n oryfca tnt. 

ttenhxatJcpn of the cootents mth soUasuzi 
dJne SuJfajuudine severaJ have noticed 
ax>d we have aUo obaervTd wiD deffcaae the 
Baallua coh content of the ttool from 10 
railhon per cubic centimeter to 10 thouiaod 
pef cubic cmUmetcT 

Two new-growth* in the colon occurrlni 
either nmultaneoualy or within a few monthi 
of each other are not unuaual It U unusual, 
however suddenly to fuid the lecond growth at 
the splenic flexure after the fint one at the rec 
tosigmold has been finally renxrved S\T*theT 
this wij a new development which started m 
the 6 month interval between the first opera 
tion and the rernoval of the splenic flenue 
growth or was small and obscured at the first 
X ra) examination by the descending lunb of 
the splenic flexure we cannot sav This find- 
ing tunpl) re-empbasixes the care and atten- 
tion to detail which managcrnent of these 
case* must have m every phase of treatroeoL 

CiULx 4 >I Sam B ycd 54 yean, wxi fint ^ 
m \acast, OtJ Abdormooperiiteal raectfoe Ue- 
chanu^l mtatmal obUnwrtion Two poatopestne 
eiploraljora tor relief ol obitroctjoo KR-uitry 


procedure with preservation of the anus will 
show as high a cure rate 

Stricture blocking the anastomotic ate la 
not unknown FalUa raenUons it as having 
occurred In 3 of 31 cases One of these re 
qulred permanent colostornt the other 3 were 
kept patent b> repeated dilatatioM. Allen 
states that stricture requiring tedious dila 
tion results if the anastomosis IS placed below 
the pelvic floor 

In the case described the stricture was above 
the pelvic floor and was due to omentum 
wrapping itself about the anastomosis and ap- 
parcntl) was not due to narrowed mucosiU 
lining ffr se 

Some men adv-ocate an aseptic end to-end 
anastomosis "niis Is rather difficult to do 
deep down in tbc pel>'is. In our experience 
with this case the free t>’pe anastomosis wiih 
Ibe open ends of bowel was quite satisiactorv 
and there was no infection or contamination 
Tlie reasons for this probabl\ were the abso- 
lute emptiocai of the bowel plus the partial 



kelly 



STOGER\ GYNECOLOGY AND OBSTETRICS 


3 » 



t ff 6 C« 4 Vbd«nl£>o|«ni>e*l iTMCtloo PoM-cpemlw C*r» n«rtc*r»pk 
en Mb cUy iS\f( (hixd cficntjaa I CotoMomy cfKalai Jt nUrulmy tute 
C ran ckibncr iib ini^uton [> cmUxisaq* umvrDca cioct«e and mIdt 
rtc L, MiBrt \bb«i IU» nction 0o««r moS txad) r Lrriw take llh 
tucuon (itnoAcb) C ufinxct for mmI «ad p^vycfnl ttemloa FJ oxyin test 


procedure with preservation of the anus will 
&bow u high a cure rate 

Stricture blocLiag the anastomotic site Is 
tvot unhnowQ Pallia meoUona it as having 
occurred in 3 of u cases Om of these re 
quired penruuMnt coloatotnv the other a were 
Lept patent bj repeated dilatatiooa. Allen 
states that stricture reqmnng tedious dila 
tlon result* If the annstomosis a placed below 
the pdvnc floor 

In the case described the stneture was above 
the pehic floor and was due to oroenlum 
wrapping itself about the anastomosis and ap- 
parcntl) was not due to narrowed mucosal 
lining j^cr jc 

Some men advocate an aseptic end to-end 
anastomosis. This is rather difficult to do 
deep down In the peUns. In our experience 
with this case the free t)!* anastomosis with 
the open ends of bowel was quite satisfactory 
and tnere was no Infection or contamination ' 
The reason* for this probabU were the abso- 
lute emptines* of the bowel plus the partial 

P ^ tmwd •a pwWr* pewt» 


sterilisation of the contents with sulfasus 
dine Sulfasuridine at several have noheed 
and we have also observed will decrease the 
Bacillus coll ccaitent of the stool from 10 
million per cubic centiroeter to le tionaand 
per cable centimeter 

Two Dcw-growths In the colon ocojmng 
either araultaneouily or within a few mccthi 
of each other art not unusuaL It Is uausosl, 
however suddenl) to find the second growth at 
the splenic flexure after the first one at the rw 
tongmoid has been finally remoiTd Whether 
this was a new development which started In 
the 6 month intcrv’al between the first opera 
tion and the removal of the splenic flexure 
growth or was small and obscured at the firrt 
X ray examination bv the descending limb « 
the splenic flexure, we cannot saj This find- 
ing simpK re-emphasise* the care and atten- 
tion to detail which management of these 
case* muit have in eirr) phase of treatmenL 

CaSi: 4 Mr Sam B a^ 54 years, wai first ^ 
In A rat 043 AbdonJttoperineal rrseetioe. mc - 
cfaanl^ intestinaJ obstmctl^ T postcf’etstnv 
nploratiam f relief of ohatnictioa. KfcoiTTV 
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TTie »«oihJ open bon wu perfonned oo Anjoit ftf 
1943 Under ipinel tceetbesU tfac irai&d re 
opeaed. At tie ute where porterio peritonctiin 
hid bed dewed under tension the peritaoeum bad 
•epanted over an area abont 1 faicb in diameter and 
at tih point th poaterior wall was not covered with 
peritonetuTL Oro this area the «™ll bowd was 
■tuck, bfit and there was a small abteen trom which 
ahoot I ounce of thick put was evacuated with 
tuctkio. The small bowel was dilated above and was 
narrtrw bdow the site of obatructiao. The omentum 
would oot stretdi suffidentlT to cover the denuded 
ana. Because of the pabent s condidoD It was oot 
deemed tdvisahlo to do anvthin^ further Ihe 
bowd was ripidlr rdeaaed and the abdomen dosed 
with throafl^ana thremfh itainlewited wires. The 
perineal wound was rt-oposed and draioafe arms 
instituted 

Immediate reaction frecn this operatkm was pre 
carkns. 'Die pulse remained at 160 for a oan 
(Chart s) and patient was in a acmlcomatcise coo^ 
boo. 

Sopporbve treatment condsted of parmteral 
flulda, kept at about 3000 cubic centimeters 4 tunes 
a day Urlnarv output ranjted from 300 to sooo 
cubic egn timet era. SulfanQuukle had bra put Into 
the pedtoexum ( gnu.) and sulfa, dlaxine was coo- 
tboM tntiaveiH^y (6 ran 4 dmes a day) so that 
a blood lerd of 9.3 was oDtalo^ NouriduaeBt eras 
provided by 30C0 oiUc ceadmetert of 5 per cent 
glaccte (150 gcams) plua about too grams ci protdo 
administered added to tire btravenooi Saids, other 
ta «wil|sn (hlead Johnseo) or aminaacida (Stouna) 
(Chart ) 

Pabeat waa (^te tbimv aad he was gives ntber 
Urge quantities of water by mouth, lino these re- 
tuned Immediately though the Levine tube. Tbe 
rd dav after this he passeo gni through the CDlosIcmy 
and a days later bad one small liquid stooL It was 
thought our troubles were eid^ However no 
more gas or bowel movement ram,- from the colos- 
tomy Oq the 7th day after opesatioo on September 
t 1^3 the Le^e tube again was putting out 000 
cubic ceutlmeteis more than the fiuid Intake by 
mouth f^Chart J) Temperature remained between 
00 and I de g re e !, pube and zso, and the 
paboit's coodibon was only fair H was lira 
tloual confused, and rcstlesa. 

On September 943, a portable dat x ray film 
showed mudi gas in the small bowd sltliouffa 
abdominal distenban ws,i ot marked 

The patient was takm to the a ray departmeot- 
A kinier Abbott tube sras passed, iad aodtr fre 
quentfiu roKopic ohaeTratioD t was kept 10 front of 
w pylorus for a boucs, but it msd 00 further 
p r o g r es s. Itwasaeddedt risk another Isparotomy 
because the obatruebon had evldentlr ot been 
rdieved. 

At 890 p m. on September 943 the old indtloD 
was reopenecL The pdvis was copied by a lam 
maaa of distended small bowd 'Im rent In t^ 
posteno pentoneum had become somewhat organ- 


feed but there was a gianalatlog smltce faBy as 
tndi In diameter There was some g r peimVi inflam- 
matory exudate about thk area and two cw three 
loopaof small bowd were adherent to It, and arrered 
wltn aome exudate. The remaining loopa of 
bowel did not have any gnus inhaiumati^ exodate 
about them. They were distended however aril 
were stuck tegether by pisxtk adheskss which 
aeparated with difficoltv and the omentum was 
spread over their pirfani ratber tightly 
The esnentum waa mobtlked and br ough t down, 
and by dividing it into two tongnei bv lougltudinaJ 
iodsioD one was able to tack It over w rent in the 
posteikir peritoneum. Becaiae the loops of «m«n 
bowel could not be separated a rapid WIted type 
mieraatotuywaidoae. This was brought op through 
the omectpin, and the wound was ag^ dosed with 
tbrough-and-thxourt wire sutures. 

fiiunedlate reacnoo was ooly fair Pa belt was 
atlD early sanlconsdoas. Tbe enterosteanr tube 
diaincd SCO cubk cenbmrtera within the drat 14 
heaui, then drained lotemiittenby arxl 3 days later 
dnioH anln another 300 cubic rmrirnKm, Poe 
dayi hla duodenal balance was negative bv ratbtr 
lamamounts— 00 to 3000 cubic cent! meters (Chart 
O The iUUct AbhoU tube had been left fa dla 
and foDctloired sa a Levine tube keeping his stomach 
empty After 90 hours it suddenly paaaed the py 
lorua (Cimt D). then it diwcroded rapidly and 
evuoated toco euok callmetea. Natntkn wu 
abD main tamed scfdy by faitnvmoQs Inlectioct, 3000 
able cestimeteo In 14 boon, which bchided 15 
ftuna of ^ plus 45 franw of amliioaQda. H 
was adD in the oTTgen test and was ocly partially 
ratkmal darlsg this eabre Mricd. 

^aaooD as the hilQn U>oon tube began fufictloc- 
ing, h improved. His djateuboo rdreved and he 
became clearer However on the 6th postopmbve 
dayfoQ wtngthe3dopertboD distmtioasrsa noticed 
In tbe upper abd men. A Levine tube was inserted 
(hrourt u opposite nostril Into the tomach and s 
•eccod suctkia apparatus attached (Chart 1 £) 
Now the padent ud tnbes In both nostrils, ct»- 
oected to two separate suctson appantnses oc the 
right aide of th bed, a Intravenous fluid outfit 
log Into his right arizL an entercatomy tube d r a bitri f 
Into a bottle on his iett dde. a permanent catheter hi 
his bladder draining to the left ride, perineal drea^ 
log with tubes for imgaboD, aad an oxygen tent 
OE^ fl) The Levine tuw drained 000 cuhoc cenb- 
meten for s daya, then the abckanmal distentioo 
relieved. 

On the 8th poatoperative day gas was P**^ 
through the coloatomv Troubles were aot enbrelv 
over bowever A large tender mass was fdt 1^ 
seen in tbe right upper bdosneu, which area had 
been aore foe oe 3 days. After some conskltratx* 
It was dedded to asfirat this masa with a thm 
W tw ifCt *tl tS* Uilte AbMl 
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demonstrated an tverage rise of four vohimes 
per cent, about the 9^ to itth day Tbe 
ATcra^ total fall of bematocrit rahies for aD 
gnraps vras 18 volumes per cent. 

Efed ef ktmerrkait on Ike proUtn 

Uvd Hie behavior of the pl«mn« protein 
curve followed two distinct patterns each 
repr es ented by one of the groups. 

In group I it b seen from Table I that the 
plasma protein concentrations cootlooed to 
dedine to a minims in a to 3 days posthemor 
rhagt, the minima averaging o 6 to i .8 grama 
per cent The ccrve then began to bv 
about the 5th day In aD but s of the animals 
(86 6%) Most of the annnals reached normal 
on the 9th and nth day (60%) Four animals 
(36 6%) showed no recovery of the plasma 
protein level even after 13 daji of ooBerva 
tion In only a cases (i 3%) did the ^)edfic 
gravity of the plasma rctiini to the prchemoc 
rhagt kvcl earner thun the 9th day Animal 


18 whiiii was on the nitrogen free diet, fol- 
lowed the typical pattern of the other wnbruli 
of this group 

In grotrp 11 (Table I) the fall m plasma pro- 
tein conc en tration occurred sharply witMn 
the fint 4S hours with no further dedme there 
after In 3 of the 10 antmah, there was a de£- 
mte trend toward normal beginning m 6 to it 
houta after bemonbage. The rise Wi 
within 24 hoor* In 8 of the lo cases (80%) 
8 (j°%) retonicd to normal withm 24 boins, 
and 6 (60%) within 48 houri. In only 2 am 
m>l< was there a delay of 5 days. It was also 
noticed that all anirnals of this group were 
definitely more active than those of group I 
from the 3d to 8th day after Animal 22 In 
this group with the nitrogen-free diet showed 
the same group pattern reaching normal 
within 28 hours. 


In addition, there were 3 other animals 
originally subjected to the same operation as 
th«e in group I but they were not Included in 
Table I bcouise s had postoperative Infec 
bon, and 1 had died 5 days after operation 
from secondary bemorrha^ causea by a 
abpped hgatun of the femoral artery The 
first 2 ariimtts were killed dunng the id week, 
at which time autopsy sbowta dflation and 
enlargement of the lymphatia of the thorax 
and abdomeB but do ebyiothorax or c±iylo> 
peritoneum. The dsteroa chyii was intact 
in both, AntopaN o( the 3d dcR 5 dsyi after 
operation, reveaJed sunllar findings 
Addihonai esitenwtenls Three animals from 
group I 12 weeks after the tboradc duct Uga 
tion and first hemorrhage were subjected to a 
aecond hemorrhage The plasma protein pet 
tern this time resembled that of the snii^b 
of group n Their results are bdoded m 


group n 

Figure I Is a chart showing two sets of 
curves (a) bematocrit and plasma protein 
levels after thoraac duct ligation and hemor 
rhage, and (b) that following hemorrhage in 
one of tha dogs of group IL Figure i Is a chart 
of the tame dog d group I showing curve of 
second hemorrhage 12 weeks later 


OBSlaVATION* 

The striking difference In the pattern of the 
return of the plutma protein curves m the 
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TABLE L— SXJinUaY 01 DIOREE AND DDKA 
TION OI LOCAL IKEIBrroaY EITECTa 0» 
TOPICAL A NE ST UXT IC PIODS ON OASTBO- 

nrrEamcAL motility or r>oo3 


TABLE L — ffUMMAET OT DEOREE AND D011 
TION OT LOCAL DmiBITOSY EUTCTS OT 
TOPICAL ANESTHETIC DBTO3 ON OASOlO- 
rUTESTTNAL MOTILITY OT DOO* — 
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IS C.C. 

1% PROCAINE 


Fif. Cdkn notiJItj tJouM^tbctuect, trtliMd ooniMJ dcic. Tvo baSccu beet {ntredBCsd 
btD the Wnro' cohn ihrggi^ tJ>e mtua. B«th beOenn* nntsed i»otiBt7 Kpantd/ The nppg 
tredaf 1* frnn Um pnxuaal beOoon %ai th« W«r CndA( U ftm tlM diUaJ h^Pnci, Both beJVqw 
«« mrlbtmilod, coal pn^oofcd oaecUratRi* BodSty wo o6tAla*d pder t the lufa ab irtrttka o( the 
drui. The OM ot j aimfrum d pfoeelne In 5 enUo czutiiaKKn ot Uer pradoced u iahUtitn 
frtOMl 4 ta Table I UccttK p pr mtem dy 50 edestes- 


baBoons bong Introduced lato tbc Ueem In 
otiier dog» the bahooc* were introduced Into 
the colon through the rectum. 

Acut^ upcnmtnU were performed on ane*- 
thettxed dogs tnth balloons inserted at various 
levels of the gastrointertintl tract taking »m 
uUoneous records of the motliitlcs In these 
experiments the solutions of the topic anci- 
thepc drugs were injected either at the baJ 
loons or far away from the baDoous Into a 
lower BCffment of the Intestine or intravenoos' 
1 > in order to differentiate between their local 
edecti and their effects via the blood stream 
or by wa> of long reflex ana. 

In the cxpenmenls 00 the human and on 
the dog the drugs to be tested and the water 
controh were of amaD volume between 5 and 
40 cubic centimeters of water or saline and 
the fluids were warmed before Inatirialion I\e 
had found In the dog that warming of soJu 
tions to about bod\ temperature was caaentuU 
because co4d solutions would produce Intes- 
tinal motilitj at times which seemed to be 
due to the temperature of the solutioo only 
The material was matilled slowly m order to 


avoid effects of sudden dlstentton of the In- 
testine In a number of chronic experiraenU 
on the dog the teat drugs were given also 
lotraveooi^y 

The foUowmg drugs were crnplovtd butyn 
suUate+ tflothane bvdnxhlonde mety 
cauic hvdrochlonde pontocaine hydrochlor 
ide procaine hydrochloride syntrepan phos- 
phate trasentiue hydrochloride and trasen- 
tJne 6H 

StSULTS 

Bxf^nmenit cn titt d^g were done first *0 
that a more thorough study could be made on 
the effediveness and tcc^atj of the dmjjs 
than was possible in the human The eipen- 
mental tcrJuuqoe was also developed first In 
the dog Human experiments were used to 
confirm the most important findings. The 
acute and chronic expenments in the dog 
have lx*ti tabulated together in Table I be- 
caose the rcsu'lU were similsr in both groeps. 
This table shows the doses of the drugs us^ 
the degree and duration of the inhiHlkm oh- 
tamed and the site of introdactlon of the drug 
in the gastrointestinal tract. Most of the 
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rig. > Qetiii tDOtOitjr Umoortitmaed, tniiMd aarml ddg. Two ha Boom here b«ta btro Ja oo J 
hito Uv* nnjTp tlinngti a ctc o uany Both baOonna mblond nolBIt/ Kparatxiy The ppe trvlag 
is {rom tL« prazfaul baHootu Botli nOoatn aw mmsilnxled, tad prtikjiiced oatfmioai laodhtj u 
obubetl bean tba adsdaHtrUioo o/ drag. Fbra aJOifrui* at tnaaitiM mabDed btti i mi 
ballams w*t fcOoved by dktmct dnn ot mw aod dqsr m tai Dotilitj graded 4 and hiiliaK jo lo 4 
KibatM (*n Tabl* m, erpertiaat N<x LS) 'Tlie laDavtnoci lajartfco <4 tba mbs dicac ol the drag 
bad bardor tuy affect oo Cl«tB ntotStj cam p afed Ith the dTcct d locaj appBcatioa cf the dn^ at 
the baOocaia. 


ITgiire r reprawnU t typical eiperimcnt on 
the colon o( the unancstbetixed doig One per 
cent procaine tolution to an amount of 15 
cubic centlmeteri praa Instllied between the 
hilIcKBU and waa foUocnd by definite tad pro* 
longed inhibition 

A Kfieg of erpenmeoti was perf o r m e d b 
order to analyxe the mode of actloo of the 
dru^ If we were dealing with a local (top- 
ical) turftCB nnegthetlc effect the btroduc 
tlon of the same drug bto another eegment of 
the bowel away from the baDooni abooki have 
no effect on the intestinal motffity at the rite 
of the recording baHoona. Ftgure t fUugtrates 
a typical eipcnmeot Procaine when bjected 
between the hallooni recording the )e;unal 
motility produced a marked Inhlbitioa of mo- 
tility but the same dose of the drug Intro- 
duced bto the colon had no effect on the Jc 
funal motHity However when proetbo was 
b)ccted mtravenously U product a toxic b 
hibltion of the motfbty for a few mbntes. This 
wni overcotne by the use of a amilbr doec of a 
leaa toxic drug figure 5 shows this in an ci 
penmcnl on fieum molbty A srnnn doSe of 
tiasentine produced a marked inhibition of 
motility when btroduced between the bal 
loona and no appreciable effect when the some 
dose was given intravenously An btravemms 


lojection of five tlmea the bitlal dose pro- 
duced a sharp uduhitlon but for a relatlvety 
short time. Table HI smnmania sH the ei 
perlroenu of this type and the data bdlate 
that b et'cry expenment b which a distinct 
local bidbitory ^ect was obtained at the dte 
of the ballooDS, the btrovenous b}ect]cm ce 
the btroductioQ of the some drug bto distant 
parla of the intestine waa folkrwtd by rtUlis’e- 
ly alight and short Inhibition 
The tcsl$ on Uu human were moni diffienh 
technically than the animal eapcnmenti be- 
cause the btroduction of the balloons and 
their retention over prolocgcd periods of time 
b order to obtain suffidcntly long control 
tracings were not successful with each sob- 
Ject- \\c have been able however toperioon 
10 tests on 6 subjects. 

Hie results were u follows 
SbMk 

joo mg*. prooUne bi 40 tc. »ster— « effect 
». 300 Bgm. procslaa In jo tc. witcr — 00 effect 
3 300 Bgm. oroc*itt» b 30 cwmter— drtpbttw,*®’ 
tiller «bol«bed tor beam. 

Dndmjoi 

4 . 4i»Bgia.pft*»in«b*occ c4»»l*r— 
tooe; BOtlhtr rbolkbed ttr 10 atmitc*. 

Jtj UB _ 

5. jDOBitm. procslaeb 33 C.C. ol wstff— iDllU<in*W 

MB a nodlltx 
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eipuliion reflex produced by the dutended 
bftIkiorL Thu effect miurt be t load one be 
cauie the drug did not leem to act a* effective 
ly from the blood stream foJlowmg its mtra 
venous Injection The absence of orthesUght 
effect following the introduction of the drug 
into a dutant caudal segment of the Intestine 
shows that we were not dealing with depres- 
of motility through long reflex arcs or 
through absorption of the drug into the blood 
or lymptu 

The topic anesthetic effects of some of the 
spasmolytic drugs have been described (9 15) 
but nob^y to our knowWln has assorted 
thor spasmol^c effect wiu that of topical 
anesthesia. li this work can be extended and 
conflrmed we may have to change tome of our 
cemespts ahocit the mechanism of action of 
these drugs. 

Oar findings may have dmicaJ appLcation 
With a Mfller Abbott tube m place above the 
tite of obstruction of a spastic ileus, the In 
itillatioa of procaine or trasentiae aolullon 
may be tried and the ^lasm may be relieved 
If we think in the terms of the vlaous drde 
sjsodated with sprains, described herem we 
may also expect a prevention or diminution 
of twelliDg of the Intestinal mucosa. 

We are not able to explain why in no animal 
experiment and in only one test on the bu 
man was gastric motflity depresKd Itispos- 
lible that the sensory inner^ticn of the gas- 
tric mucoaa is different from that of the m 
testmai mucosa. 

suiotAsy 

The effects of topical anesthetic drugs were 
studied on gastric and mtestinsl motihtv and 
tone of the human and of the dog 


Intestinal motility and tone were inhibited 
in a great naxabei of tests following the locsl 
appUcation of such drags. 

Gastric motility was mhibited m only out 
test in a haman sohject, and In none of the 
experiments on the dog 

Certain spasmolytic drugs have t distincl 
topical anetdhctic ^ect on the intestinal mo 
cosa simikr to that of the weQ known topksl 
anesthetic drugs. 

The local b^bitioD of intestinal mctiBty 
and tone by the topical anesthetic drugs and 
by some spasmolytic drugs Is not due mainly 
to effects via the blood stream or via laog re 
flex area, but is due mainly to local action, ap' 
parently anesthesia of sensory receptors sm 
abolishment of local motor and tooe reflexea 
The possible clinical appheatioo of the re* 
suits observed is discussed 
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broQght tbout by the open drop teduuque 
After intubatloa the arumAti were conneded 
through a »od* lime canmitcr to the anwtheUc 
reservoir which a Tlaftot aplroiacter of loo 
liter* capaaty Sn of the dog> were main 
Uloed foe 45 minute* oo a 4 per cent mixtore 
of ether In oxygen and the otner 6 maintained 
for the aanie period of time on a mixture of 
4 per cent ether 10 per cent oxygen and 86 
per cent nitrogen. Thia concentration of ether 
alao produced light furgical anesthesia in un- 
prcmedlcated dogs. The concentration* of the 
gases were cfaeck^ repeat edir by analysi*. 

To study the effect of the vitamin C content 
of an animaJ on iti re^xme to anesthesia, 
guinea pigs were u*ed. These were divided 
into 2 groopi. Both groups were placed on a 
diet of pnrlna rabbit dww checka*'- known to 
be deficient in vitamin C but otherwise ade- 
quate. Ecker and PiUcmer have reported that 
on this diet guinea plgi showed sign* of *cnrvy 
In 31 days and that 10 to » milligrams of as- 
corbic a^ per day was necessanr to 
optuzial plasma coocentration ot the vitamin 
Ctae group was given no vitamin C The other 
group of gidnea pin was given 30 milligrams 
of ascorbic sad daily The ascortac aod was 
vip with half Its weight of fc^hum bicar 
bonate dissolved in i cubic centimeter of di5* 
tilled water and immedisteiv injected subcu 
taoeously The weight of the guinea piga in 
each group was {oflowed for about 16 davs at 
which time the dehdent ammah ceased to 
gam. At that time the effect of an anesthetic 
on the of both groups was studied. A 

glasB diamber of approximately 15 htera ca 
psdty was used for these cxpmmcnt*. This 
was provided with an adequate inlet end out 
let for air the anesthetic being volatiliied m 
the chamber Yinctbeac, ether and chloro- 
form were the anesthetics used. 

A comparuoQ of the re^xinM of vltamm C 
deficient and adequate animals was made by 
placing guinea pia oi each group in the Indue 
tlon rhsjTihrj at w tame time comparing 
their reactioo to the anesthetic agent. WhDc 
It would be difficult to control the experiment 



by direct open drop anesthesia, ooe an 
compare bv this method the responses of two 
groups of animals at the same concentration 
of the volatile agcnL The penod of aneithrti- 
sation varied from long enough to Induct the 
defiaeot guinea pig* to 45 minutes, depending 
on the comparison to be noted. 

aiStJLTtt 

Tk* ^td oj antsUttsui on plasma niawun C 
A low control plasma level of ascorbic add 
•earned characteristic of dogs maintained on s 
diet of ponna dog chow which was practically 
devoid of vitamin C. The average of the coo- 
tfol vaJoea ^omitting the B dogs of the vine 
thene senes) hated for 46 dogs was 0.359 milli- 
gram per ICO cubic centimetcri. It was pov 
dble to mcTcase the nliuma vitamin C levd by 
the subcutaneous adnunlstration of 150 miliJ 
grama of ascorbac add daily for seve^ da^ 
as was deme for the dogs lettered 'B of the 
vincthene *cne* (Table I) 

In general, the effect of anatheda was first 
to moTMse the vitamm C concentration In 
plasma within 7 hoars foDowing mductkiG and 
then to lower Its level bdow the control vil- 
DCS within 24 hours. Ttd* geoerahation holds 
for vincthene chloroform ether and erdo- 
propane oncompheated by inadequate oryge 
nation (Tables I and H) From tread the 
effects ^ the different aoestbeUcs vary some- 
what- 

Tbc actoal or real increase In plasma vh* 
min C express ed in milligrams per 100 coble 
ceohmetera of plasma was on the whole, but 
not invariably independent cd the Initial plas- 
ma esjocentratiem. For this reason, 3 dogs 
having quite dissimilar control pl«»JTis C val- 
□es but whose moblhaation was the same b 
amount after the penod of *Dcitbesia showed 
a markedly different per cent Increase over the 
centred le^rls. Reflection will make it appar 
ent then, that per cent baetsc rather than 
actoal increase would be a hazardous baju fee 
the interpretation ot these results. Ccaue- 
quently throughout thin paper cocoparisoc* 
be of the actual increaie (mgm. 

per ICO C.C. of plasma) though the per cent 
uuTease is also given m the tables. 

Following anesthesbproduetd by vincthene, 

■ocne of the antmaU mobilized ascorbic add 
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groups the aminili receiving «corbic add re 
verrf and were apparently normal m 20 minutes 
adtamiootic antmals made a slower partial re 
jTwy bat wero dead the next morning after i8 

ODTS, 

For purposes of illustration each expemnent 
•as herein represented by a different anes 
agent The same ob^rvations held qua 
vw* for all 3 agents ether being appar 
ly the least tone of the 3 anesthetics to the 
n C de&aent guinea pigs. 

To sum up these experunents, it has been 
..erved that vitainm C defiaent guinea pigs 
not yet shcnring any manifestations of scurvy 
(rmlcss cessation of tveight gam be considered 
a agn) were more quicUy mducted by a given 
concentration of ether chloroform or vme 
thenc were more deeply anesthetised and re- 
covered more slowly if at ail than animals 
that bad been mjected daily wnth an adequate 
amount (30 mgm ) of ascorbic aad 

ANAXYSIS OF STTOY 

The initial mobilLcation and secondary de 
plehon of plasma ascorbic aad which we ob- 
served fits In with the results of others to give 
an attractive composite picture of the effect of 
anesthesia on the distribution and excretion of 
vitamin C This overall phebomenon can be 
depicted clearly from available data without 
the need for speculation as to the more funda 
mental processes involved 
Our (Uta mdicate that the ascorbic aad con 
tent of plasma does increase during and for at 
least 7 hours following anesthctication when 
any of several agents is used This effect is 
quaGtaUvely independent of the mode of in 
daction and the presence of adequate or Inadc 
quatc oxygenation (Tables I and 11 ) It is 
intertsUng to recall at this pomt that Sherry 
Fnedman Palcy Berkman and Rolh showed 
b> simultaneous creatinine and ascorbic aad 
clearances that the tubular reabsorpthr me- 
chanism for the vitamm is limited by a low 
maximal rate so that as the filtration rate ex 
cecds this maximum the excess is excreted m 
the unne. One would antiapate then that as 
the plasma \ntamin C level increases following 
Anesthesia the nnnary output of ascorbic add 
would increase. Actually this has been found 
to be true In 1935 Zilva noted that when ether 


was employed for mtrav’cnoua injection of vi 
tamin C mto guinea pigs the excretion of the 
vitamm was twice as great aa when admims- 
tcred under novocam Milhorat Bartels and 
Toacnnl and Beram Lauber and Nofngcr 
have also reported an increased unnary as- 
corbic aad output follovring chloroform an 
csthesia 

The mobilixation of vitamin C for repair (5) 
aa the tissues recover from the depressive ac 
Uon of anesthesia on cellular respiration (ii) 
serves as a second factor to deplete the plasma 
of the vitamm When the increased excretion 
and tissue utihxation following anesthesia are 
considered it is quite consistent that we should 
have found the plasma ascorbic aad levels to 
be reduced 27 9 to 48 o per cent below the pre- 
mduction lev^ 24 honra after anesthesia Re 
fleeting this same process are the data of Bow 
man and Muntwylei They found that for the 
first 24 hours after a 2 hour ether anesthetua 
tjon the ascorbic aad excretion by dogs m 
creafied 2 to 5 tunes However dunng the sec 
ond postanesthesia 24 hour penod the vitamin 
C output was below the preinduction control 
penoos 

Finally clinical corroboration of these ex 
pcnmental observations on dogs may be de- 
duced from the report bv Lund His data show 
that within the first 2 postoperative days 
the plasma ascorbic add level of patients de- 
creed 30 to so per cent and remained low for 
at least 4 days or until the patient s recovery 
It is hkcly that the depletion of plasma vita 
mm C by repair of surgical trauma is an 
geration of the fall m plasma ascorbic add 
found to occur 24 hours after on induction 

We appreemte that several important as- 
pects of the problem remain unansvrered It 
18 apparent that ascorbic aad is readily re- 
lease from some source under the influence 
of smestheeia but we can offer no explanation 
from our data os to how it is contained m or 
released by tissues While inadequate tissue 
oxygenation is not responsible for the mobih 
cation or depletion of the plasma vitamm C 
level It does somehow quantitatively influence 
the extent of these phenomena tending to di 
immsh both fluctuations. Wc have limited our 
discussion of the increased excretion of the 
tamin with increased blood level to the con 
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comralUnt Increase m filtrailoa nta, reaBnng 
tlmt tnbiilar rwcuption of vitamin C b very 
likdy Influenced by anestbtals also. 

We can only speculate as to the cauae of the 
exaggerated retponse of vitamm C decent 
goincfl, pl^ to aneathdla. MaJmberg and £a- 
fer have reported that depriving gulii^ frfga of 
aicortnc aad for 3 weeks dlmlnlibed the viU 
min C content of the brain to ^ of the nor 
mal valoe. llie lenritlotlon to anerthetizs 
Pon by vitamin C deficiency may or may not 
be bnt a part of a general decrease in func 
tlonal capacity of all organs. We have foimd 
that an adequate aupply of ascorbic aad pro- 
tected gumea pfgi from hepatic darrugo and 
discussed In a previous report the relatfon of 
the vitamin to hepatic function (a) 

BuiniAav 

During and at least for the first 7 hoars fol- 
lowing a 45 minute period of aneathexia the 
dog plasma ascorbic acwl level Increased mark 
edly Subsequently the pissma level (ell with- 
in u boun to below the preinducaou control 
bveb. These ohscrvatioos held for cydopro- 
pane ether vinethene and chLaroform lode 
Pv^dentiy erf the mode of anestheriatjon- This 
efect wu due to the anesthetic agent and not 
to an inadequate oxygen intake which tended 
only to reduce the rate and extent of the mo- 
UhiaPon and to decrease or abolish the 14 
hour fall in plasma ascorbic add leveL 

The increase and subsequent depletion of 
plasma vitamin C levels have been dtscuased 


as pert of a proposed concept of the overall 
eflect of aoestbeu on the distrfbutioa and ex 
cretloo oi the vitamin 
Vitamin C defidcncy caused guin» pigs to 
he mote quickly Inducted Into a state of anea- 
thesfa and more profoundly d«pre«d by a 
(^ven concentration of ether chloroform, or 
vinethene The vitamin C defident anirnah 
recovered slowly if at aD from a duiatioo of 
anethesia which had little apparent after-effect 
on guinea that had received the aatry* scor 

batog^c met but which were injected with 
30 ndfligrams ascorbic and daily 
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RECONSTRUCTION OF THE COMMON BILE DUCT 

JAMES W ALTON k.CV 0 F R-C^^ F A (Hon ) London, England 


I T has c\’cr seemed to me that the greatcat 
service a surgeon can moke to the prog 
ress of the art and science of surgery is to 
discuss the difficulties be has met with in 
practice It has been said that the chief func 
tion of an eipenenccd surgeon is to make a 
difficult operation easy and m no operation is 
this more true than m that of cholccj'Stcctomy 
Every removal of a gall bladder though 
it may seem is fraught with very great dan^r 
and one small error ma> convert a patient with 
a mild disability into one m Imrae^te danger 
of death or of prolonged misery and many 
subsequent operations whichat best ma> onij 
give an incomplete Ufc 
How great is the tragedy and misery which 
may arise from such errors is exemplified b> 
the following 2 cases from my senes 
Ca« 4 s a medkal pmetiUoaer tged 58 
titer t long tod esefol lue mioistering to the tick 01 
t buty pttebee tod tnoch Wovtd by his Urgo circle 
of ftvnds and p&tienu was about to rebre to the 
coaotry to pass 10 peace and happloeas the eveaiog 
ol hli life, eajoyiflg a well earned rest and pleasantly 
occopted with bis hobbles and the visits of his friends. 
He wu stiU In good health and able to enjen an ac 
live Ufa He began to suffer however with flatulent 
dyspepsia and occasional attacks of severe pain Be 
lieving that he had gall stones he thou^t to have 
advice before retiring an I consulted a London anr 
geon. Hu diagnosis was con&rtned, operation waa 
advised and performed in 19*1 The dcUQs of the 
operation were not available bat It b known that the 
gall bladder was removed irith one large stone. For 
6 weeks after the operation there was a pcrautenl fis- 
tula and attacks of cohe Three months later Jaun 
dice made its appearance A second opetmtlon was 
performed bi another London surgeon bat after It 
there was continuous pain and frequent attacks of 
jaundice and ngors the Jaundice later becoming per 
ibttnL When I saw him in 1924 be was thin and 
wasted There was a gray green jaundice with com 
plete absence of bile from the sto^ There were fre 
quent rigors with attacks of severe colic and the liver 
was enlarged and tender The skin showed wide 
tpmd excoriations due to hu constant attempts to 
r^e\e the intolerable itching He was in profound 
misery and he had become a confirmed morphine ad 
diet. At operation there w e r e widespread and dense 
adhesions but after prolonged dissection the portal 
vein and the hepatic artery were Isid bare xo their 


whole length No trace of a duct could be found 
however An opening was made In the Ixver and a 
tube inserted but no bllo escaped He lingered on for 
awhile taking lar« dosesof morphine butdied at the 
end of a >ear A life which thould ha\c ended in 
several \can of well deserved peace happiness and 
comfort was converted into one of pain misery and 
bopdmneas 

Cara 33 In a pleasant suburb of a large south 
coast tovrn there lived in 1936 a well developed, 
pretty and attractive gjtl of 21 She bad been hap- 
pily married for a little over a year to a young man 
who held a post m the shore ntabUshment of the 
Nav'y and was certain of advancement. She had a 
baby son and lived in a sroal] house in a congenial 
neighborhood lurrounded by her fncndi Having 
domestic help she spent her days In the enjoyment of 
her household duties and of her garden rejoicing in 
the affection of her husband and cbfld Her Ufc was 
one of happiness and laughter and her future seemed 
assured In February of that year she had one da\ 
asudden severe attaiiof pain in the upper abdomen 
It soon passed off and she paid but little attentioa 
to it It was however the small black doud which 
at first CO larger than the palm of a man t hand ^rew 
and grew untfi for 7 years it filled her whole hortxon 
The atlacka returceo and Increased in frequency and 
severity In April she saw her family doctor who ad 
vis^ operation. He operated himsdf removed the 
appeoduL and drained the gall bladder There was 
no relief from the attacks oi pam and in April 1937 
he operated again and remowd the gsU bladder It 
was said to contam one stone A fistula formed and 
persisted lot a long time and the day follawing the 
operation she became laundiced for the first time 
The Uundice continued with penodte remliSKmt as 
the oucharge from the fistula increased In 1940 a 
provincial rurgeon was called in who carried out an 
operation said to consul of restoradon of the divided 
duct It was unsuccmful and her life became one of 
long coDtinued misery and pain but her spirits kept 
op and she con tinned her duties between the attacks 
and rcsolotclj refused to take narcotics for relief 

In April, 194s she was teen bv a Icmdon surgeon 
who operated upon her in a hospital in London 
Some details of this operation were obtainable it 
was said that the duodenum was opened and an at 
tempt was made to dQatc the duct from bdow Dur 
log thu procedure the duct in part tore away from 
the liver She recovered from tne operation but the 
jaundice persuted She was told that nothing fur 
thcr could be done. Her condition became most mis- 
erable with constant pain. Jaandkt, and irritation 
and the depression which « so characteniUc of the 
jaundiced state 
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]q VfiKl, Ke uw t (li<t vf nJt I luH 

fortimatH iLl i rrltm imdir (T-mptoOH 
da to cnrjMi Ul r\ tar dliut -n ( cnmnum 
b3e doct (C*’^ and trr »fnt btr i mt t loon I 
drrph Jjumdjftd ind anhipT' patJrtii nbo n p i 
tibrrmUffiM twTcoonf** Sbe o» o^l 

UMt lobaandb |b»t brt tnnU^ bvt uUmata 
tiiaed tw an «< farr prtvml It w 

tiff oalr occa wn <>ti kbich I n plnvd to v« 
TMun e^tae L^tffk vl (ud ram h. I rxpbuffd 
to her that I mi^ht £'k 1 that odluac couM tW door 
but aihrijrl (^-Tattoo ^ wall drmovntfd lal 
tbeoperaiioa n» p<rf.ffmed l the Lmd^o llcopiul 
oa April *V Tbere n aocb l•al « hm 

thstsp (4 the doet ffX4 loa*>d hath pcaihehdunol 
theli er \ U™* ir *<Tted ad the doct re 
o» trurtnl * ih P j ol dao^ienato I wrd t t 
u 0»c her c ffl iW^cTscT tmtead (W Tftxth 
tube ift di'xlrttum to l*e px <<»t. t «« tamed up 
sit th tOBueb ami at (br rod fttKf'pmum 
rrm. ml ihmoch a vnxP mcH JB / ifutxtvrm "ni 
imdt arrr t or't mincal « T> pxuiajidj n 
dice dKjppearrd at ncc The tool ere f j«t 
fnrtJ Bi retil color aJ hr pup bcane brt^l and 
chccrial bat alu ihortJ alter rrtuftunjr b»t»f Ihc 
i>Taitoert« an rmimO aod jt e> -mi that aub 
aom chfbfo» tberra dortb»dt'ecotDe<on triettd 

and tbf tttlw h-toVl bare been kept n until the pm 

•a« wa f«Bl otat le-boil It a me o( ear bard* 
mid tW t ha cl trll he that rtt at^nber opera 
lim w >clj be recm'arr itn coovnlrtl, and 
ta J I I perf nncl n 'oal rccomtrnctim opera 
tkvu \ la I ■erred f tr a Im da l-«t tie- ^ n 
dke d *afpeare-l and fia sot rrttured. At £nt h 
hadvw atUcliol*m pan bnl thmedfcreawd. 
In Oa ef beaa free Irrea pain ard jaaedife a’jd 
mrQ eitrpt f 'r an ailatk A EacSl * ctli prtl ta- 
il b t rtriy rt I a vrt the tral Tr«alt Vat M 
be K tft« cerrd tV rmoJt t mnl d < t ter n 
D3u-srourafra dl mrt ! i rehontt lemre* 
drota Jict ari ber talth ( t>c power cf JoryerT 1*^ 


axl be II I ba%e been tie fonooatc nmEona cf her 
core I bare tie peat rerrard erf haeiry eoioj-ed tie 
cottpirtc coabdentT of an brave a lad 

Such iraprtfiea ajibcni^h becomlni* onJv too 
common tocLit ttrt of retattv-efr rremt occur 
rcncc Vccordinj; lo Mmut the fim rccoD' 
itrectkfli p^onnttl b> I>crv‘tn In jSoj 
and \an SiuUiinych tod pobliattnl the finl 
paper prwicainp a fi luJoenieratwnt in 
It was ODh after toot when cbolecvHertom)* 
bei:aD to replice cholccf'iovlotnv lhal alien 
lion wai aidclt directed lo tbe danger* of op- 
eiation I tro In 1014 Ihe report o/a r*«< wai 
pubJubed bt ‘^ir \l/fcd Pra^ Gtiuld m tbu 
fa«e for lome ancrpliirtM rcaion jaundice 
and a bthan hsiuh followed eholcnitectomr 
and wa* cured by Jrapbritinj; the open nwtrc 
duct imo the dundenura It would term ca*i 
dent that this was a ca«e of an Injuml duct 
and what wa^ thoucht to be the open end of 
Uw rvattc duct was In rcafitv Uw upper end of 
the divided commoQ duct 
^mce then the acoilent ha become refa 
tivelv common even m iijkj rjvndralh wat 
able lo enUert <i rcTxwtcd cases ted in 1037 
Lolwv ha I pcTWKiaflv operated iipon it pa 
tients The frecjuencv of the Irtlon ft due (n 
the fart that prohal K in no other part of the 
bodr i> ibere *0 preat a I'anaiwn In the anat 

omv In mr own work with nVTT 1400 tipera 
taonv upon the bHrarv tract fnclcdin^otachoj 
rtTSlcrtomirt the vamtwnv have Iren M Ire 
qi-eni that it beennws a nrr djilcn-i maiief 
tosav what boomul- la mrroBtrTbution* to 
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tlie cystic duct- Sometimca the symptomi of 
obstruction appear ao late alter the operation 
that It la diffic^t to bebeve that they are doe 
to an Injury of the duct although it h quite 
pooible that the injury was partial tod waa 
followed by a alow and progrCMlve fibroria ul 
timately causing complete atenoea. Such a 
sequence of events icems the more probable 
m that many of the operations performed lor 
the relict of an Injury have been immediately 
aucceasful, but the lymptocna have returned 
scHnetunea after a lo^ mterval and theae re 
lapaes often appear to be due to progressive 
hbroaia. As far back as igii^ Mann reported 
a case m which obstructive lymptoms com 
menced 5 months after choJet^tectomy but 
an operation was required only at the end of 
3 years, Wilaon reported another in which 
obstruction only occurred 7 yeari after tl^ op- 
eration and he ouotei Jodd as putting forward 
the view that tneso late obstructions are doe 
to an obliterative chnlangitii Apart from 
these doubtful cases there are others In which 
it Is definitelv doe to some cause other thin 
injury at the hrit operation The most un 
portant group are those due to the faDore on 
the part of toe surgeon to amreoate the na 
ture of the pathoio^cal condidon which coo 
ststs of a double lacm There may be gall 
stones with chronic pancreatitis or 

with caremoma of the bead of the pancreaa. 
If the gaH stones alone are recognised and the 
gall bladder is removed obstructive jaundice 
will follow or if the common duct Is drained 
there wQl be a pcriiatent fistula. This Is per 
haps more likely to occur if the obstniction 
has led to hepatic failure with the p re s ence of 
white bole for the coIoricM fluid in the giB 
bladder may be regarded as the maewd secrc 
tloQ behind an obstructed cystic duct- A tlm 
Dar error may be made with multiple carano- 
mas one growth being low in the common duct 
wnH another in the cystic duct. Such errors 
would have been avoided If the surgeon bad 
observed that the common dact was dilated 
or preferably had made fiire that there was a 
free passage to the duodenum 
In thk cDtmnunicatkm I am considering a 
series of 46 cases. The first group of 33 in 
dudes the mjuiici and 5 case* of coogeriftal 
cyaticdilatationofthecomnKmdact fortberoa 


jority of the latter preaemted as cases of Jaun 
dice following operation- The second group 
consists of I mflammatorv stricture 4 rn ses of 
diroolc pancreatitis and 8 out of my 49 cases 
of cardnoma of the common bile duct for they 
were all treated by reconstruction of the com 
mon bile duct. 

Two syndromes may occur after an Injury 
which has not been recognised at ti* tune li 
operation. In the one the duct has been di 
vidcd aod after operation all the hDe drains 
through the tube The fistula persists, the 
stools become white and It Is manifest that 
thereUciteniallouofallthebQe, For a vary 
log time the patient may remain In relatively 
go^ health but ultimately and sometimeB 
rapidly goes downhill as a result of the com 
plete loss of bile In some of the reported 
cases attempts have been made to remtrodnee 
the bile Into the stomach either as a drink, 
usually unsumraefnfly disguised or through a 
stomach tube. In the other group of case* m 
which the duct has been tied or bas gradually 
steoosed, there Is the irntTw^t«t<< or onset 
of obstnictive jaundice the color of the petiest 
slowly changing from bright orange tnrough 
dun green to until in the end he comes 
to look more hke a half caste than a jsuadiced 
patient. Throogbout the stools are day col 
med and contain no trace oi bClie. The akin 
shows excotriatioQS from the mtolerable itch 
iDg There is rapad Joes of wei^t and soon 
Uw onset of an extreme ment^ irrltahHity 


The liw function falls so that at a later 


3 ^ 


cratioQ the dilated upper duct contains a tlnn 
white fluid like water with often no trace of 
bOe. As a rule the deterioration is much more 
rapad than m the first variety but some -un- 
fortunate aufferers become canfirmed morphine 
addicts, for severe coUc-Iike pain may occur 
with the obstruction, and may lurviTe even 
for several years (see Case 45) At a secemd 
operation the first typo is generally the better 
operative risk brut the upper end of the duct Is 
■matl and surgical manipulations are difficult. 
In the second type the proximal duct 1* di 
lated and therefore the operation Is easier but 
the patient la a much worse risk. In some pa 
tlenta the symptoms are combined. There 
may be a fistula but the duct Is narrowed to 
that obstructive jaundice la also present Many 
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EiBCDdmli- It may also lonietmiee be Med a. tube It U not liely to be aucccMful unJeai 
where there Is a am^locahiedttncture either the itnctnre U very narrow EHot ttate* that 
fibrous or cardnomatOM which can be exdsed it U only Hkely to be temporary and Walters 
and yet leave enough healthy duct above and reports 3 ca»e» m whidi the remits were only 
below for easy approximation. In my own fair tl^re bring attacks of incomplete obstruc 
aeries end-to-end union was passible in only tion since the operation Lahcy has reported 
3 cases. In the case of cong^tal absence <rf 3auesButurcdarotmdaTUibe,inallQfwhlch 
the cystic duct, union was sfYf^mpTtshrd over good progress was made »nd patieDts were 
two tabes Inserted into the hepatic ducts. In well, resp^vely 0 10 and 14 rnfmrht liter 
a cases fibrous itrictures, one of winch was In a of my cases (17 and 3a) this opermtioit 
probably doe to Injury were excised and sim- had been previous^ attempt^ In i case with 
pie end to-end suture without tube was per no and In the other with only tempcraiy rt 
formed. The one following injury died 3 days Mcf It is a method I have never nsed. 
after operation. These operations like every Ckoltdociuduodenoiicmy This is a long ac 
other method are alwa^ difficult. Even with cepted and perhaps the oldest method of over 
an immediate nmon the duct may be small coming aniirtmovablcobstrucbop of the lower 
and deeply situated so that much time la con- part cJ the common bile duct where the ggH 
fumed and the patient a reserves are strained bladder either becaese of its previous re 
Of the patients who recover the end results moval, of because of its diseased state. Is not 
are not always latisiactory In my own case avaflahle for the perfonnance of a cholecyst 
of absent cystic duct, the padent made a good gastrostomj or duodenostomy It was spi- 
immediate recovery but after 3 years had re paxtntly first performed bv Rodel In 1881 
corrent attacks of pain rigors and Jaundice but the patient died of biliary leakage The 

Further operatioo was refused, she gradually first sucxtseiul case appears to be that of 

developed enlargement of the hver and spleen Sprengel in 1891 Later cases were reported 
and 11 years after operation died from a ae by Swam and Fulierton, m some of which the 
vere he^temesa doe to piortal obstructioiL anastomoais was earned out with a Morphy 
^ot and Eueodrath report shnilar lecni button but Rowlands advocated the use of a 
rencea. The third patient made a good recov simple suture m 1907 It soon became pop' 

ery and was well at the end of 3 years, ular and Sasee even advocated its use In case 

DilcUsiian of tiu sinctttrt It Is only in a few of obstruction by a cakolua. HBrs performed 
cases that sua a form of treatment is possible the anastomosis arcund a rubber tube which 
snH it is but seldom that H is Likely to be sue was brought out through a second opening In 
ccssfuL Of th: few cates reported in the Uicra the doodenum lower down and was draped 
ture it is only noted as having been sttempted eitemalJ> It is an unaatiafactocy method 
previous to some more radical step being un however In the clast of case under considera 
dertaken. It will be noted that in 3 of my own tjon because the ordinary method of lateral 
\ second or third operation bad bem on anastomosis ncceisltatea a dilated duct in 
fucceaafully performed to dilate the stneture dose ippronmation to the dnodenutn, and it 
before they ome to me In 3 of my own casea is theretore usually replaced by one of the 
in which there was only a alight narrowing fol methods of direct or indirect implantation 
lowing a previous operation, dilatatioa alone Walters states that the best results follow 
was atteinpted both had reourent attacks choledochodnodenoetomy or hepadcoduode 
which were lEght, however and the padenU noatomy but It is not clear whether he mean* 
were able to lead a normal life a latend or a terminal anastomosis. In my 

Local flasiic optraUens In certain cases own 5 cases of congenital cystic dila t ati on of 
Operations have been performed on the the commoo dact which often dosely resem- 
nairowed part of the duct. In nxtst cases bled cases of {n|ary in thst colic and Jaundice 
fKw have rr-miwii-d of a longitudinal Inosion followed a previons operation, someUroes even 
of the narrowed area which Is then sutured acholecystectomy it was the method of choice 
tranTiTrscly either bv direct suture or arouod I have also used it in a large number of casea 
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SimOER\ G^'NECOLOG\ AND OBSTETRICS 


but before doing *o to describe brieQ> the 
obstructive femoratlUc thrombophlebltU, ex 
plaining why thli fonn doca not »eein to re 
quire aurgicil Intervention and recounting the 
aorta of treatment which acem most acceptable 
today 

FtwmoUw Ptremheus—Ht sntret and 
IreaJmtnl There arc at ieojt three good rca 
aona lor believing that thla process uaunlly 
arises from deep quiet lower ^ thromboala. 
First Bauer (3 4I bai traced by venomaphic 
ftudies the des-elopmenl of the /uD fledged 
obstructire phlegmaua alba dolcrts from Ita 
source in the deep veina below the knee Sec 
ond one can aometimes secure a hiator) of 
pulmonary Infarction irxDcatIng that a »ofl> 
nonobstrucliw ihrombosli haa preceded by 
aome weeka the appearance of the tsTJcal 
edema and dracomfort of a fcrrwroiluc throm 
bophlcbitla. Arvd third there are observa 
lions such as are related by Conner In eiperi 
cnees with t)phoid (ever ot wry suggesUre 
early sigiu In the form of pain and teudemesa 
in the toes feet and caliTS before the unmla* 
takable awellins of “phlebibs'' be c omes ap- 
parent Bauer u) and others have estimated 
that 90 per cent of femordllac thrombopblebi 
Ua is of such origin and that onlv to per cent 
pCThaps commences In the groin or pdvia. 
The exact ratio between the two t'arielles la 
real]) not important It b enough to rcaJQxe 
that in the hght of today’s knowledge onlv 
recognition and operative treatment of lla 
ecriy pre-obstrucUre aUgc can prerent the 
full development of the dbeoae.. 

The essential difference bclween phlegmaria 
alba dolena and an advanced quiet thromboab 
(phlcbothrombosfa) hes in the aa >-et unei 
plained Inflammatory reaction about the great 
artery and vein In the femoral and ffiac re 

f iona. For only when tbe verroui atream b 
ully obstructed by a wild thrombus does this 
reason aet In gfving rlae to tbe edematoua 
limb enlarged from toes to groin often pain- 
ful and usuaDv marked by tendeniess ovar the 
femoral vcaaeli together with some perivaacu 
lar inflammatory thlrkenlng at the grolm Tbe 
reaction may be minimal or nuy take the fonn 
of an acute nonsupparatlre exudate InvoJvlDg 
the nearby nervous and lymphatic alructuret 
quite sa much about the artery (11) as the (15) 


vchu It certainly offen an explanation of tbe 
occaaiooal local spasmodic cocstric 

tioo of the artery and of tbe Irritating impulaes 
which appear to tra^■d centrally from the re 
g*eninm\Td calling forth reOexly. by way of 
tbe syropalheUc svstem the peripbei^ vaso- 
constrictiona whlcL are recognlaed today aa a 
major cauac^ of tbe edema and diacomfort In 
phlegroaila alba dolem. 

The Ireatrocnt of throrabophlebftis is <fi 
reeled toward rtfcasfng the g ene ralired \aso- 
conitriction by making a armpathetlc block 
with pTOcalnc—TTpest^y if necessarv as 
Lcriche and Kunlin (16) and Ochsoer and 
DcBakcy (18) bare puinted out The matter 
is brought up hero only to Indicate that the 
pfrvention of emboUam la not a problem In 
deed there la a \Tr\ good gtnersl rifle almost 
a law that the greater the awdQng and dia- 
comfort the lesi the danger that a aoft, de- 
tachable mass exuts. And if in the iwcscnre 
of phlegmaala alba doleni emboKsra actuallr 
occurs one can be rcaaonably certain that ft 
cof7«a, not from the rein of the nroDcn Umb 
but from the other or innocent appearing leg 
In all probability exploration and dJvWon of 
an innamed fnlK obstructed vrln with ex 
trartlon of ruch of ita adherent thrombui u 
can be sucked out vfU relax tbe aa&odated 
vascular constrictions but this la rubstltutlsg 
a rather considerable operallon for a lumbar 
aymnathellc block Nor la It dear at what 
krei such a diiHaion should ff at all be per 
formed If an operation It undertaken ita 
advantages and dlsodvantam should bo on 
dmtood much more fully than Is at present 
the case. And whether or not fi-mpathctlc 
procaine block U used the nrollcn leg of 
thrwnbophlcUtia should be drained of its 
fluid by elevating the foot of the palknt s bed 
and by allowing ruch motion fn bed as can 
comfortably be made Aa fevTr disappears 
and the swelling recedes, cierdac of liw do 
pendent leg ibwld gradualhr be instituted 
bandaging from toes to knee la necciaarv at 
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dfseate It U under these drcumitance* that 
emboUim Ii to apt to come out ol a dear aky 
Hcnrevcr there a often pain in the calf rang 
tng from mere soreness to a real ache. There 
may or may not be some awelhng of the anUe 
and lower leg There mav be tenderness of 
some of the toes, of the foot or of the calf 
llore espedallv there may be some aign of 
urftabfljtv of tiie prat posterior calf moadea. 
This can be brought oat by strong dorilflei 
ing the foot — doraiflenon sign T^te moidea 
m^ merely rwist passive dorailleBoo which 
will be Ie*8 complete than upon the oppodte 
tide, or there may be discomfort, referred to 
the back of the calf or the popliteal space 


bo the foperfidal femoral vein at the gnan 
Just below the great branch entering from the 
thigh (profunda femoris) This procedure wiD 
bnefty be reviewed under the next heading 
that U, thrombosis In the lower leg comph 
cated by a propagating thrombus In the (em 
oral vein 

Till PXOPAOATION OT A DEEP TEaOlTBOSIf d 

THE CAU INTO THE ITHORAI. ITUN IN THE 

roRM or A NovoBsmuemT nohadhee 

ENT TEEOiCBDS 

This IS the state with which surgerv chiefly 
deals. It rtpresents an early stage of the prog 
ress of thrombosis into the femoral vein, the 


The muideSj to the grasp of the finger*, will 
often feel fall and a httle tense, Fmafiy If the 
individual can sit or starid up the foot of the 
dependent leg wilJ perhaps appear faintly 
otic, again as compared witn the opposite 
It may be p ec ea saiy to leare toe leg* 
dependent for several minutes to bring out 
this sign. 

If cmuervative treatment is elected tha 
Idea behind it Is that thrombosis will osoally 
ceue to progress when and where It meets Um 
actiTe carrtnt of another \Tin. There is an 
opportunity for this favorable omt In the 
coming toother of the s e v eral syTtems of 
%'els3 ^ the lower leg In the popbteaJ region 
One ahoold expect It most olten in the young 
and vigmous and least often In the eldedy and 
feeble. The patient should be aDowed freedom 
of movement in a bed of which the foot u ele- 
vated from 4 to 6 inches. Ten day* will u*u 


dangertnij stage before the thrombus becomes 
in any degree adherent It is the source of the 
long pulmonary cm bol ns which klUs so qxuckly 
Ilowerer a small fragment of the propagat 
Ing mass often breaks OS'— a preliminary shot 
as ft were causing signs of moderate pulmo- 
nary embolism in the foam of lubstemal pain, 
pleuntlc pnin or even merely cough faintness 
or breathlrwness IVrbaps, least often the 
embolism exdtes the dasne pain is the dde 
essodatedwithhemoptviis. Terence to pul 
monary embolism is made here to indicate 
that it oflen the most certain evidence of the 
praence of a loose propantlng thrombus. 

ithout it one can aiiJ\ male a diignosia, bv 
the signs desorbed onder the previous bead- 
ing of a quiet deep thromboais below the knee. 
For the unattached propagating mas* adds 
nothing to the load picture produced by that 
ccxidltioci. 


ally see all dgns of thrombosis disappear In this connection ADen linton and Don 
Then the leg is exerosed activtly at ni^ In oidion (1943) make the foUowing statement, 
elevation and finally then bandaged In tc based on their most recent eiperfaicei at the 


tuai waikkig Such treatment ha* ptevlcnisly 
been described Originally the wnteri* (it. 
13) attitude was that only if after a fair trial 
of coQjervatIvc measures the signs and symp- 
toms of thrombosis recurred ihonld femoral 
section be ur^ However *bce experience 
has shown that nonoperative treatment U 
more often followed bv recurrence than by a 
permanent cure and siace embolism It always 
a threat an cariy femoral interruption should 
prevail over conservatism Tbe level of *ec 
tion or HgadoQ in the absence of any of 
a propagating thrombus in the femoral anould 


MajKiciiTisetts General Hospital 

Durinx I04» msny vein intemrptioQS were im 
open padcats wilh r>Tnptoaii localised to 
tbe knrer leg;, and In thh poop tbromboib of the 
fcmonl rdn a not crpectetL Our pr esen t openioti b 
tbat, if poaaTble, tbe operaboo tbonld be carried nrt 
before tnrombcA ban cTtended Int the fanoral and 
fliac Trioa. Aa ou diagwatk cumen improtta In 
detertJn* early tliro!nb«i% tbe number of oegadve 
espioraUooa will locrwe, yrt tbe protection af 
forded bj the operatlcpo li not dlmlnlibed 

Thmr table of diagnostic agn* Indicate* 
that 81 per cent of their patients showed some 
thing significant on tbar chart 67 per cent 
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fected to operatioii. In my event one ti jus- 
tified In tmiming that In tn advanced dlee^ 
dpeoally one of Kveral week* duration even 
thonsh adherent Ihrombni U not found oo the 
opening of the nperficial femoral vein a dan 
gerous thrombosu may atill be present In the 
profunda, reedy to propagate {nto the cobo- 
mon femoral an important consideration In 
treatment a* will presently appear 
A rather characterlatic il^ m the advanced 
type of thrombosi* b cyanod*. Thb vaHes in 
depth depending upon the degree to winch the 
disease ha* penetrated the veto* which ordi 
narOy would offer collateral pathway* cape 
oaDy in the thJgL For the thrombn* in the 
main femoral and Ulac vein*, though by no 
meant completely ohetmetive to permeate* 
these ve»cl* a* to cause considerable venous 
congestion in the corresponding limb. And If 


many collateral outlet* are fnvolved the limb 
must become in tome degree cyanotic. Thb 
cyanoab I* not necesttriiy evident when the 
patient he* b bed but berxmes noticeable as 
the leg b made dependenL One can often 
make a dia^oib of an incompletely obttmc 
tlve fcmonallac thrombosb by letting the pa 
tlcnt stand up for a minute or two whereupon 
the ikin from the knee down win on 
some degree of blueness. Edema, cspedaHy in 
a patient already confined to bed is itronglv 
•uggtstjve of sndi a procese. If present it 
usoalty confined to uq ankle and lower leg 

With nich ngns in evidence certain other* 
may oc maj not be dUcovered There may be 
some slight thickening about the femoral ves- 
eela at the rrof n mikmg the artenal pulsation 
at that point less distinct to the examining 
fingers than that of the opposite side, and in 
chronic cases, weD advanc^ toward full ob- 
ctructioD a tendency to a spasmodic type of 
constriction of the femoral artery ma> ver> 
rarely be nnUced 

A ialri> frequent cooiplkatloQ of the a 
tensive process b thrombosis of some of the 
f uperfid^ vdaa. DrualJy a superfidal throm- 
biei, in other a vancose or an apparently nor 
mal vein, ban independent affair having Qule 
tendency to invade the deep veaaeb. But It 
may be secondary to a deep thrombosis. Thus 
wh^ a superfidal thrombta U noticed In the 
CTcater or lesser lapbtnocs system and there 
& any reason whatever to suspect the presence 
of a deep process the superficial thrombosi* i* 
evidence lor that proces rather than against 
it- Barker Nygiard Waltcn and Priestlej 
indicate that among 5 1 cases of postoperative, 
fatal pulmonary cmboHxm in v^ch the loca 
tion of the venous thrombons was dmlcahy 
recognised it was found in the letaer tapb^ 
nous vein cn 30 occarions as compared with i B 
In the femoral and Iliac vein*. They reason 
from this very common involvement of the 
lesser saphenous that since detachment of an 
cmbolas of any sixe &om bo small a vein b ex 
ceedinriy unUkelf the fatal embolus was 
probsl^ a detached newly formed t hrom bus 
trom the femoral or i^c vein srhich had not 
existed long enough to produce clinical signs 
or symptoms. I^hapi a better way to pot 
the matter b to say that the superficial throm- 
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Cfat f. A, U ttd t Tb« mnpoitawtJ oprath 
preach I lh« nx^l coeiMue ikac vrtk, tbcnr^ lk»l ue 
rd be* laurd to th< tfUry »bdi lix »lr- 

ftre o< retncOoa «vd I C tbe m bu been 
u(atAl Ub dlV (mctoi^K Ulcli trxJ liHo«> um 
di Ucd. A little Bion rttnclicaL, BnuUy 

ooU eipo«c Lbe ma 

hlghtf U most lfkcl\ to come from the prei 
eocc of tliose »igru of m tds'oncrd procr'» 
which h»vc tlrcad) been described Slight 
cjTmoaU of the foot and lotrcr leg evident n» a 
rule only when the leg u dependent but tome- 
Umes detectable In tbe horizontal position 
ofleri ftrong tupport Persistent or recurrent 
edema of the ankle fs helpful Tcndcmesi 
o^T^ the femoral >*e*5eU and oupcrficial com 
pUcallng (hrombosei arc confirmatory Phle 
bography raaj be of girat assistance br dem 
onitiatlng on Irregular caliber and loss of 
valNtM in the femoral wn On the other hand 
If a picture li hod ewn of only a few Inches of 
normal femoral Ntln one can be sure that no 
thrombosis has ascended from tbe lower leg 


rrca/iwmlUalwaj-soperatlNT the real nrob- 
Icin being the IcntI at which tbe principal \-ria 
of the bmb shall be interrupted \\Dcn tbe 
parti} adherent thrombosis past which Uood 
e» ffte!> flowing is discovered in the upper 
femoral win upon cxpforalion at the groin 
the custom of most clinics has been to suck the 
soft (biombu out through a smooth gloss 
tube os brge os can be inserted into the com 
moo femora] srln and if while the bead of the 
table Is rai<cd and the flow from below b cog 
trolled b\ a gu> bgature or rubber tube a 
good bact flow of blood Is then sectrred from 
abow the common femoral Is sectioned be 
tween ligatures. This section cuts ofl an> poi 
siblc lubt^equent thrombovs which maj enter 
Iroro the profunda femons but does not guar 
antee that a thrombus will not re fonn in the 
external Iliac srin or higher It has been 
argued b\ thos: who adNOcate this procedure 
os a routine that c\Tn If thrombosis should 
recur at a bgher lewl emboh of large slxe are 
Kklom ca»t ofl and a fatal embobsm Is \xty 
unlike!} Indeed In on} case Interruptloo 
shooUl not be made in tSe suncrfinal femoral 
dirtaf to the profonda branch for serious if 
not fatal pulmorur> embobsm ran soreU oc 
cur from a propagating thromhus entenng tbe 
common femoral from tbU \tsic1 

Evidence will now be presented that the 
situation Just described should if posoTUe be 
avoided That b, an adv^ancednonobstructlv’e 
thrombosis requinng eitmctioo of a soft 
parth adherent dot should not be attacked In 
the upper femoral vein Itut rather at a higher 
lew! Thb will require a refinement of dbg 
nnsii not alwava attainable The matter b 
discussed below 

tVTEJifitn*no\ or tue couuov iluc ran 

Though intcrruptiOQ of the common fern 
oral vdn u tlreod} esplalned offers a coo 
oidcrable degree of protection against subse- 
quent serious pulmoTUT} embolism it cannot 
^vc the auurance of a wt higher divWon for 
example tn the common fUac vein. But Ibere 
b another reason whv section of tbe common 
femoral vxHn under the conditions Just out 
lined b undesirable This b tbe unsatbfac 
tory collateral drcidation which follows upoo 
lutm a division Tbe blood from the now fully 
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ntjy embolism oo tbe openitlng table doe u 
0 Neil has wgMted to the poanhle detach- 
EQcnt of aa em^ui whDe the patient t back 
aiid thighs are flend dunng the Insertion of 
the spmal needle For inch reasons a general 
anesthetic inTl usually be required- 

The second mcreased hsard of the high 
mtemiptioQ is duo to disturbance of tl» ittro- 
peritonl^ lymphatid. One sometlmei no- 
tices in operatiDns for thrombotis hypertro- 
phied lymph nodes which He upon and about 
the Te»els of the pelvic bnm- Should these 
be reenving infectiova material the manlpu 
lations required for hgation or division of the 
vein will perhape contaminate the rctropicn 
toneal ipace 

A thiM nsk hes in the danger of separating 
from the common iliac artery and trora the 
tissxies behind it the great \’etn which espe- 
ciallj in the case of an old thrombopblebitla 
is often very easily tom The tame is m some 
degree, true of the femoral under amiiar coo 
di^oa, but the femoral vein Is far more ac 
ceMlhle and eaidly handled. One Is consaous 
medaHy in fredng the kft common lUac 
Cng 6)— it Ues median to and deeper th^ 
the art^ not lateral to it as oo the right— 
that if It were tom hemorrhage wouid be 
serious and difficult to cootroL Moreo>’er if 
one is actually to divide the vein and particu 
lariy if one is to look for a contaiiied thrombus 
one must free It for some distance so that it 
can be opened between guy ligatures and then 
ligated by double ties above and bebw of 
which the ones next the cat ends shall be 
transfixing stitches. Such an operation of 
cou r s e, consumes time and effort aikd in 
creases the risk of tearing the vein One is 
tempted therefore, to G^te without dividing 
a procedure offering no ww of the vcm t con 
tents and lese Hkely than divitioD to obstruct 
it permanentlv Possiblv also failure to di 
vide the vein eoconrages the persistances of 
such vasocQoftriction as may be present In the 
venous tree of the limb 

AB these disadvantages, of wUch the risk of 


tearing the vcm Is the most serious seem to be 
outweigbed by the finalitv with which the 
higher mterruptlon of the common iliac espc 
ciaFl} obetnictj the vcm oIkw the usual 
source of traboliim including proctsBCS in the 


profunda femoru, and by the excellence of the 
collateTal arcolatlnn. Until one becomes ac 
antomed to it, one can. hardly believe that an 
operadoa imningiy so radic^ leaves so httle 
venous congestion behind. 

As between division of the common and of 
the external Iliac vein the former operatioo Is 
obviously pfcferablt Thu Is m great part due 
to the avaiUbtiity of the h>7X}gastnc vem as a 
collateral when the common rather than the 
external, iQac vein u interrupted But the 
common is actually the more accessible On 
both sides, the external iliac van bes mesial 
to the artery and at a deeper level It U 
always somewhat difficolt to isolate Even on 
the left where the common as weE as the 
external iliac vein lies mesial to the artery 
the common owing to the nature of the extra 
peritoneal approach is the more readily ei 
posed And oo the right side the difference Is 
even more marked For the nght common 
UiacvclD /ufero/ to the artery and eaiQy aepa 
rated from it U remarkably accessible (Fig 5) 
It u reasonably so in the obese patient 

Examples of common fliac sedon and ligt 
tion have previously been published (14) 
‘Hte operahon baa bra used when a reason- 
ably certain diagnosis of thromboaii of a non 
obAnjctive sort risirtg is high as, or Ugher 
than the inguinal ligament been made. 
In many Instances, embolism had already oc 
curred In others, it had seemed to be threat 
eaed In yet others there had been several 
attacks of thrombosis wlthoat cmboEim and 
the attempt to preient further recurrence 
seemed indicated 

As yet Httle Information has been secured 
la these high interruptions as to the prox im al 
extent of tJM thrombosis. In the 6 right Iliac 
sectioQS, the vdn was explored 5 tiroes and in 
no case was thrombus encounter^ in the com 
mon Iliac. In the 8 left sided operations, the 
vein was usually ligated without opening it- 
Ott one occasion, it was explored without 
finding a thrombui. On 5 others, the vdn 
appea^^ to be the scene of an old thremboss 
v^ch had left Its wall discolored and, to the 
operator’s mind, friable. In each case a fresh 
thrombus was believed but not proved to be 
pre«nL Full exposure and exploration with 
retraction upon guv hgatures, was thcreght to 
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carry too great a nsV of tearing the vessel 
Simple hgation in continuity even though 
made about a posable soft th^mbus seemed 
the safer proc^ure In the s other cases a 
seemingly normal vcm was hgated without 
exploration Nevertheless the impression has 
been gamed that thrombosis is far more liLcly 
to advance above the external ihac vem on the 
left than the nght ^\Tiether the attempt to 
suci out soft thrombus through the opened 
vem 15 worth the added nsk which the pro- 
cedure entails is debatable Probably on the 
very rare occasions when much pulmonary 
embolism has already occurred the attempt 
will be desirable in onicr to guard against fur 
ther immediate detachment ‘ but these are 
also the occasions demanding the very simpl 
esL shortest and most bloodless operation 
Further expenence is needed to settle this 
problem 

INTERBUPTION OT THE VENA CAVA 

This operation \s probably indicated m the 
resence of bilateral thrombosis which is be 
cved to have nsen in the mam venous stem 
on both sides to or about the level of the in 
guinal ligaments It is certainly to be pre 
leired to sqiaratc hgation of each common 
ihac vem and is deadedly less radical than it 
sounds For it really offers very little more 
obstruction to the venous return from cither 
leg than division of the common ihac vein on 
the corresponding side Actually there are 
no or only very small lateral branches be 
tween the pomt at which a common iliac is 
ordinarily divided and the pomt a few cenb 
meters pronmal at which the vena cava itself 
IS mtemipted Its only disadvantage so far 
as the return arculation from each leg is con 
cemed is that it prevents the shunting of 
blood from one side of the pelvis to the other 
across the midhne— a matter relatively easy 
when only one common iliac vein is shut off 

’naotlilf paper UFrrpaml, avreport ( )(Wfiaf vltlithlivaT 
bu con i bt^ A aoUcr ttw oa aciFv* ■rrvka 
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As yet experience is insuffiaent to deter 
mme the state of the venous return from the 
legs after occlusion of the lower vena cava 
when a fairly extensive thrombosis is present 
m both legs Some information however is 
available as to the state of the arculation 
when vena caval hgation has been used for 
septic thrombosis m the utenne and ovanan 
veins Collins Jones and Nelson mdicate in a 
preliramary report that followmg such hga 
tion the venous pressure m the legs is raised 
only for a short time for it falls rapidly m the 
first weeks after operation Indeed the prob- 
lem mvolved has been whether or not the 
operation successfully ends the escape of sep- 
tic raatenal and emboli from the pelvis rather 
than whether or not vena caval interruption 
IS compatable with a satisfactory venous re 
turn from the lower limbs Certainly occlu 
slon of the vena cava must cause far more ve 
nous congestion when performed for an ad 
vanced venous thrombosis m both legs than 
for ev^ an extensive process in the veins 
within the p)elvi5 In all cases the operation 
should be used only by those familiar with the 
isolation and hgation of large vessels It is not 
vet indicated as a routine when the situadon 
and source of embolism are unknown 
Technically the procedure is not at all diffi 
cult The vena cava bes to the nght of the 
aorta in the lower lumbar region and the m 
asion used for exposing the nght common 
ihac vein cxtrapcntoncally offers an entirely 
adequate exposure It is only necessary to 
sweep back the pentoneum a httle farther 
lowaiti the midbne and slightly higher in order 
to obtam access to the vena cava. As in the 
case of the ihac veins themselves the vena 
cava may be fixed rather firmly at some one 
point though much of its arcumference is 
easily expos^ It may be not onl^ difficult 
but dangerous to dear enough of it to pass 
rubber tubes or guy ligatures about it mase 
it and suck out thrombus but it should not be 
difficult to pass a curved smooth clamp around 
it being careful to hug the surface of the verte- 
brae posteriorly and one or two hgaturea of 

f ;ood sized braided sJk should offer a satis- 
actory interruption 

It must be understood that this extrapen 
toncal procedure is only appropriate to cut off 
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thrombotic proccisc* animg from the legs. 
In case of cmbdiim from t thromboeli which 
U bclJe\Td to be established In the uterine and 
ovarian vetns, It must necesMiril> be Iniuffi 
oent for in that case the ovarian N-ctns also 
require division Under such drcumatances, a 
transpentooeaJ approach must be made pref 
crabij a midline inoBon beginnuiR aomcwbal 
abo\-c the urabiUctii and gi\ing lufndcnt room 
to espose both the \Tna ca\'a and the ovanan 
veins 

CONCT.nsiOH8 

I 'nirombcBis of a tniiet t^'pe (phlebo- 
thrombofi*) comirsencing In the deep veins be 
low the knee Is the source ot most nonobttnic 
Unt processes threatening pulmonary embo- 
lism 05 well as most obstruct]\T inAammator> 
ones responsible for painful swelling of the 
whole lower limb (thrombophlebitis) 

a Thrombophlebitis of the full\ obstruc 
live nrescnls no salisfactorv Indication 
for operations but rather for release of the 
aasoaated vaaoconstnetion tn lumbar s\'ro 
pathetic block 

3 It is desrable and usualii possible to dt5* 
tinguish an earl) stage of quret deep venous 
thromboaii when the process is itill confmed 
to the lower kg or has giNtn rue to an unat 
tacbed propagating thrombus In the popliteal 
and letnoral veins threatening pulmonan 
embolism The signs of such a state are dis- 
cussed and the ciear indication for femoral 
ioteiraption to forestall or stop etnboliam and 
prevent the development of phlegmasia alba 
dolciu b pointed out 

4 An advanced stage of quiet deep \Tnous 
thromboaii more or less adherent but not 
obstructive can also be distinguished Its 
signs are discussed Tbrombosu wlU often 
have propagated above the inguiool hgament 
Into the external and occasionally cyedaDv 
on the kft the common Iliac vein WTlhsucb 
a process thromboslB of the deep veins among 


the muscles of the thigh (profunda fcmoni s)-s- 
tem) b uiuallv associated Thrombosis In 
these deep vdns ma\ even be present when no 
thrombus is found on exploration of the super 
fioal femoral vein below the prtrfunda. 

5 The advantages of interruption of the 
common iliac van for all suen advanced 

r et venous thromboses are discuiatd and 
operative procedure for both the right 
and left limbs is described 

6 Some obscrvetlons upon interruption of 
the vena cave are made 
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CANAVALIN, A NEW ENZYMATIC BACTERICIDAL AGENT 
Preliminary Report 


DAMDUFARLE'i MD 

AS a result of the author s previous work 

/\ a new cnxymatic bactcnadol agent 
called canavahn has been discovered 
The present paper gives the method 
of its preparation expenmental data showing 
Its in Vitro action and certain prelnmnary m 
formation as to its climcal use m patients 

Eipenmcntal work leadmg to the product 
canavahn has been earned out b> me for about 
lo years The sequence of progress was os fol 
lovra First it was noted that the blood serum 
of animals including man contained a van 
able amount of a substance which inhibited 
hemolysis of red blood cells It became ap- 
parent that the quantit> of this substance m 
the blood could be increased by giving thiannin 
chloride After considerable effort methods 
were successfully devised for isolating this sub- 
stance from blood serum for making the sub- 
stance in vitro and for isolating it from this 
last named source 

At this time the function of the substance 
was obscure Its physical charactensbes were 
those of a co-enryme (4 567) Withthiscx 
penmcntal lead vanous enzymes were mvesti 
gated m an attempt to find the enzyme with 
which this unknown co-enzyrae functioned 
Evcntuallj it became obvious that the sub- 
stance acted as a co-enzyme against polysac 
chandes (starch glvco^n etc) when on ex 
tract of jack bean meal was a part of the re 
acting mixture 

At this point in the search it was recalled 
that Aveiy and his co-workers (i a 3) found 
that certain substances of bactena, particular 
ly bactena of the pneumococcus group and the 
Fnedlaender s group arc of a poB'sacchande 
nature ^\^lcn emulsions of bving bactena 
were substituted by me for starch as sub- 
trates oxidation occurred as readily as with 
starch or glycogen as shown b) an oxygen up- 
take from the air in the dosed sj'stcm of a 

Fm lie Mei£cal Sartce A, Pcna<ylTuri» Qoiplbl. FbOadd 


Philadelphia Pemuylvama 

modified Warburg instrument and the devel 
opment of substances m the liquid contents 
or the reacting chamber which r^uced Bene 
diet s and Fehling s solutions Culture of the 
residual mixture showed the bactena to be 
dead (Figs i and 2) This enzymatic action 
against bactena was considered extraordinary 
because the cnz> matic action occurred against 
Imng organisms It is well known of course 
that dead bactena are susceptible as sub- 
strates to enzymatic action It was also con 
sidered extraordinary that oxidation occurred 
from oxy'gen of ordinary air It is the author s 
bebcf timt this bactenadal action of canavahn 
results from an ondation of polysacchandes m 
bactifna and that the oxidation of these sub- 
stances destroys the life of the orgamsins 
Emulsions of ^e colon baolh pneumococa 
Fnedlaender s baalli and staphyiococa were 
used as substrates with simiJar orvgen uptake 
Cultures of the bactenal emulsions mentioned 
were sterile When oxygen was substituted for 
air m the closed system there was some m 
crease in the speed of the reaction but the dif 
ference from that obtained with atmosphenc 
ox\gcn was not stnking When mtrogen was 
substituted there was no reaction 

The immediate thought was that smee the 
enzyme system reacted in an artifiaal me 
chanical arrangement to kill bactena perhaps 
it might be of value m the treatment of infec 
tious disease that it might also destroy bac 
tena infecting the bod\ The results of dm 
ical use of the matenal are summanred later 
m this paper 

Canavahn is a mixture of on enzyme and a 
co-enzyme solution separately extracted and 
mixed The enzyme portion is an extract of 
mck bean (cana\Tilia cnsiformis— 8) It also 
has been extracted by me from soy beans 
liver and white potatoes The jack bean is 
the best source The co-enzyme portion of 
canavahn is assoaated with the vitamins of 
the water soluble B group Thiamm and nbo- 
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fljivin trc used to produce »» vUn a supjHv of 
co-eutyme. Ttui co-ea«\'nie u called bv me 
Mtatropm and hu the physical character 
tstla usually possessed bv a oo eoayme— tber 
moatability uterabOitv and the property of 
being preopitated from a watery solution by 
an orgaxuc solvent It Is an interesting fart 
that both ena)'me and co-enrvme have been 
found by me to be present m normal blood 
Quantitaave tests for content of berth these 
substances in the Wood have been devised 

Tlie oxidative canavalm reaction with bac 
tena as a substrate takes place with equal 
ease when the medium contains milk or blood 
as when the medium is a watery solution The 
hypothetic importance of this is that the blood 
has been shown to contain catalsse-Uke sub- 
stances which Inhibit eniyme reaction It can 
be aMuroed therefore that the oxidative re- 
action in question is not inhibited bv the cala 
laae like substance in the blood hiembers of 
both gram negative and gram-poatlve groups 
of bacteria are oxidised canavalm althoogb 
^rmm positive seem to be more susceptible to 
Its action (Fig 3) 

Action of the enxyine portion of canavalin 
does not take place unless the co-ensyme is 
present Since the co-eniymc (vitatropm) b 
nonnaHy present In blood serum the eoxyme 


will alwaji give some reaction m the presence 
of blood and a suitable substrate 

The apparatus used for determining en 
ayme action is a modified Warburg apparatm. 
This enables 00c to measure b muliinctm 
tlve and negative pressure In a glass capfl 
IT tube which is connected to a dcaed 
system wbere the cnx>Tnatic action occurs 
hlechamcal controls provide tHn- 

perature and agitation Brodies solution is 
used in the apparatus as the labile hquid 

PaiPAJLATION or CANAVALIN 
Soy bean or jack be*n flour is extracted by 
a mixture of water and an organic solvent 
such as alcohol A dear supernatant fluid Is 
separated bv centrifugation predpitated bj 
acetone and the supernatant fluid agam re- 
covered by centrifugation A solution of a 
heavy metal salt is added to this supernatant 
fluid The emvme forms hypolhetiadly a 
heavy metal enxvmc combmation The metal 
be portion of the combination is removed In 
the usual way as an insoluble predpatate 
leaving the eiuyTrie in solution. To thb en- 
zvme ^ubon Is added a solution of vitatropln 
(a>-en*yme) The co-enxyme portion has been 
previously discussed bv me asSnhibitorv lub- 
stance and 06 T It has now been given the 
name vnatropin \ itatropm is extracted from 
a mixture of a cellular tissue and thiamin 
chloride which has been allowed to stand for 
a week with frequent shaking and d^y beat 
mg for I hour at 70 degree* C After tlm time 
It u absorbed on iniwlublc barium sulfate 
and eluted with a weak ammonia solution, 
from which it u crystallised The method 0/ 
prqiaratlon of vitatropm Is entirely cinpincal 
Canavabn is preparea by mixing the cnxyroe 
and co-eniyme solubocs The opUctium pro- 
portionsof eniyme solution to co-emyTEie solu- 
boQ U as vet not determined 

IN VTTBO BTxmiM OT CANAVALIN 
An artioD curve of a given batch of cans 
vabn was plotted (Fig 4; Tbc points deter 
mloed were four The absdieae represent 
amounts of canavalin solution m cubic mini 
meter* as transxned to linear measurements, 
the ordinates the height of negative pressure 
In cubic mnUmeters of Brodlc t solution (trmns- 
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Fig } a, Stapbykicoccai aorvua iJtfr trabnent with canavaOn C Cootrol, iaim u T without treatment 
with cuaviiUq CjS. Cootrol, original coltuic of atapfaylococcua anmii. b Colon bacfllm. T ^bcultore of 
colon bejJhii after treatmoit with caiiavaila C Cixitiot, tame aa T wilhcnt treatment with canavmlin C EL 
Control, original coltore of colon bacJIta. 


posed, of course to linear milbmeter measure 
ments) In order to detennine death point 
cultures of the reacting media were made at 
each point after completion of enrvme action 
The points determined were 


CaoanllnaolodoQ 


Orygw oplake 
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O mm. 
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The factors of the enryme reaction were o i 
cubic centimeter of colon bacillus emulsion 
the washed emulsion containing nine billion 
bving organisms per cubic centimeter o 5 
cubic centimeter of phosphate buSer (/►!! 
7 8) water sufEaent to iniLl.e a total volume 
of 2 5 cubic centimeters Canavabn solution 
m amounts stated above Total volume of in 
struraent (closed over all) 150 cubic centi 
meters The matrument used was a modified 
Warburg 

The conclusion was that the immraum quan 
Uty of canavabn solution necessary to cause 
death of bacteria in the factors used was that 
amount which caused 60 o millimeters of otv 
gen uptake That is death of colon baalli 
occurred onlj at the last 3 points plotted on 
the cur\*c namely 60 95 and 140 while the 
cultures taken at point No i showed growth 
According to this quantitative method it has 


been possible to prepare canavaUn of ascer 
tamed 'kilhng dosage 

It was considered desirable to compare the 
bactenadal power and oxygen uptake of cana 
vttiin tn vitro with other agents r^ch might be 
aimilar in oction For purpose sulfadia 
zine and penialJin were selected It was found 
to be impossible however to make such a 
companson since sulfadiaxinc produces no oxy 
gen uptake with either bactena or polysac 
chanaes such as starch penicillin In great 
concentration produces a alight ox\gen uptake 
when used against bactena with vitatropin as 
a co-cnrvme but in great dilution shows no 
reaction If pcnialhn depended upon oxida 
tion of bactena for its evident beneficent ac 
tion one would expect some oxj'gcn uptake m 
high dilution of pcmalbn A weak solution of 
pcmallln in an cnzjTne reaction chamber con 
taining only bacteria emulsions and builer so- 
lution was however negative for oxygen up- 
take 

Strangely enough while sulfadiazine gave 
no evidence of polysaccharide oxidation when 
used alone with polysaccharides there was 
marked stimulation of canavabn oxidation by 
very small quantities of sulfadiazine c g — 
0001 milligram of sulfadiazine m a total vol 
umc of 2 5 cubic centimeters mcreased the 
oxy’gcn uptake of canavabn from 62 o miUi 
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effect thftt the foUevisg Ubonlor>' &nd cbak»l 
eipcrimentj were dooe 

The nuterk] to be tested wu prepared w fot 
km Sterfle odolt sheep beoru were cot vp tnd 
placed in a blender with Tvrode nhitlan and 
finelv nuDced This mixture vu tllowed to ttand 
in tfic refrigcntoc for approximately 04 hoon, 
and then centrifuged. T^ mpematant fluid was 
decanted and placed la convenient sterile Baska. 
This extract, when kept in the icebox was fomd 
to maintain its growth prontoting acthotj for at 
least T moolh. Tbe growth accelerating proper 
tiei of these ertracts were tested from time to 
time on cefla growinj in ttire by t standardized 
method 


EtramiENTAi mrot 

Normal healthy moogrel dc^ ot dlbci lex and 
of any age were used as experimental anlmifa- 
Under intraveooos nembutal anesthesia, syriD' 


metrrcaJ bOateral ditnlar trens of skin were ex 
dacd on dther side of the lower chert, in ■ngiB 
iostantfes with sterile precautions and In others 
noL All bleeding points srere damped and tW 
srith flne silk, and rterBe gauze drmings were api- 
plied. At the outset it was obrkxrs that ^rcat 
dilBcnltx would be encoantered in m«int>infn^ 
intact drtsxicigs over these lesions b actlvea^ 
nuk. Bandar and tape were found inadecpiate 
and when reWorced with fenestrated plaster 
jackets, faterlered with the TinTal s nulrillca 
respiratioc, and other vital functions. Finally 
a method was devised which consisted of nring 
Michel skin dips to hoH the dressutg to the ani- 
nul a skb and covering thb with elastic (Ace) 
bandages. For the most port thb constitated a 
■atafactoTy method. The original dresainK was 
left intact for 4 to 5 data at wbkh time It was 
found that b moat •ntrnat« granuktioD tksue was 
p re se n t and the skin edges were firmlv adherent 
to the underiyiug subcutaneous tosue so that the 
size ol the area dU not vary with movement of 
the tkliv. 

At this point measurement of the wound areas 
wasperloTTocd b) the method dcacrihedbt Cirrel 
ie cellophane iraongs were made and LraoS' 
ferred to white paper and these areu were then 
roeasured with a pknimeter and expr es sed b 
Sffoare centiaeten. IsrvitabK the wounds were 
of different sue at this stage there being a s to 50 
per cent didertnce In even iraaance the larm 
am wu used u the treated’ ndeandthetmiibr 
as the coatrol. After the iniuaJ period, treatment 
wu earned cut every rddavu follows Saturated 
Ekkb s pecks were appGed for < to 10 minutes to 
both wounds 00 each antrral and the resklaal solu* 
tloo wu then washed off with copious uncunts of 
saJme. On the larger or "tmted side a gauze 
sponge aaturited with bssne extract wu applied 
and cn the coolrhl area, a ntnraled salbe qMogc 
wu used. Both wet dresrings were covered with 
sterile ceUophano so u to prevent leakage and the 
outer dreaiing wu sccuretL Meaxurements were 
taken of the change of size of each wound until 
beallng had occurred Coatimlatcnd wounds were 
plotted on graph paper with the absdssa measor 
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CLASSIFICATION OF CHRONIC 
C-iSTIC MASTITIS 

A LAMENTABLE state of confosoD cx 
/-\ Uts among surgeons and pathologists 
X jL alike as to Ynews and classification of 
chronic cy-sUc mastitis. The ioconsistenaes 
and \anablea in the disease arc largcU re 
spomble for this lack of agreement bat oil 
must agree that assimilation of knonlcdge 
which would eliminate needless operations and 
dictate correa surgical procedures v.bcnopcr 
ation is indicated would ob\Tousl; be highlj 
desirable Dunng the \*car 8 when there has 
been so much disagreement and confusion m 
our conception of chronic cs'stic m&sUth one 
'tr> important point howcNTr has Ixren clan 
Tied nameU the relationship of chronic €>*$110 
maAiltitts to cancer of the breast ^^'^thprac 
licall) no cTcvplions all writers (surgeons or 
pathologi<is) who haNr ofTcred their opinion 
on this subject during the past scirral stars 
hast cipre^^^*!! their firm belief that cancer 
nuv and docs dcstlop in areas of chronic 
cv'ijr ma^litu e%Tn though there is as atI no 


means of determining just ho\\ often and in 
what types of chronic CY'stic mastitis this ma\ 
occur Howe\tr the mere establishment of 
this relationship as a fact paA-es the wa\ to a 
more accurate understanding of the \-anou5 
tj^pes of lesions. In our opinion* anA concep- 
tion or classification of chrome q stic mastitis 
must therefore correlate pathologic with sur 
gical knowledge and likewise attempt to idcn 
tih the tA^ie of lesions Aihich might deAtlop 
into cancer Gimpletc fulfillment 0 / this last 
ambition Anil naturall> be ver^ difiicult to 
realise chicflj because a A'ast majontA of le- 
sions cihibitmg the nodulantA of chronic 
q-slic mastitis are exQScd therebj not oIIoaa 
mg us to determine just how nian> might haA*e 
dcAtloped cancer and at what date More 
oAxr even though Arc may haA*e obrerATd 
cancer dcA*elop m a breast which Acas the site 
of chronic q’stic mastitis atc Avill haATi had the 
opportunit) to know what t^pe iras respon 
sibic for the mabgnant change onl\ when Are 
had performed biopq or mcompletc removTil 
months or j-cars pnmoual} Such situations 
dcAtlop or are created onlA occasional!} and 
correctly so NcA-erthdcss sufficient facts are 
now apparcntli aATulable to allow the dc 
Aclopmcnl of a more satisfactory dassifica 
tion which 15 herein described Introduction 
of new terms Is carefuD} aATiided since tbcj 
frcquentl} add confusion old familiar terms 
are iwd and an attempt is made to adhere 
closely to their definition 

Before a pathologic dassificaiion of an> 
giA'cn disease can be attempted the Aarlous 
changes observTd m the different ts-pes of that 
disease must be rcAoewed and analj-zoi \ 
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amber colored fluid to thick yellow brown 
past\ matenal In our senes 46 per cent of 
the cases were classified m this group the 
average age of the patients was 43 7 >cars 
3 Prccancerous Ityptrplasia The hyper 
plasia in this group resembles that seen m 
cancer There is considerable variation In 
size and shape of the cells The nuclei arc 
hyperchromatic. The cells are layered and 
plicated forming numerous papillary proc 
esses Ivfitoses arc common Some of the duels 
may be completely filled with epithelial cells 
Ewn though cellular activit> is pronounced 
nowhere is there evidence of invasion or of the 
breaking through of normal bamers The 
lesion cannot be classified as possessing perraa 
nent benignity nor can it be considered malig 
nant even though development of cancer ap- 
pears possible or even probable Palpation of 
the breast in such cases wUl reveal no charac 
tenstics different from those described under 
bemgn parenchymatous hyperplasia m other 
words there is no waj to differentiate the two 
groups climcall> On cut section occasional 
small hard areas with occasional papUlarj 
formation ma> be found As in benign 
parenchMnatous hyperplasia small cystic 
spaces are seen The smaller ones contain 
thick, gra^ pink or brown caudate whereas the 
larger ones ma> contain thin straw colored 
fluid The microscopic section still remains 
the onl\ mechanism of distmguishing this 
leson from benign parench\'matou5 h>'per 
p la s m. Of the entire senes 22 per cent of the 
cases were classified in this group the average 
age was 41 6 ^"ears 

4 Cvj/jc disease In this t^'pe of lesion the 
cvstic spaces ma> attain a aixc equal to 4 to 6 
centimeters in diameter thej ma\ occur singlj 
but are usuallv multiple In this group are 
classified the blue-domed mts of Bloodgood 
Fluid in the ewat is usual!} thin straw colored 
or broViTi and frequently doud\ A variable 


amount of connective tissue is present between 
the c^ts. The cysts ore usually palpated as 
firm smooth tumors but occasional!} are 
mildly fluctuant The breast tissue itself is 
atrophic The lining of the cyst is smooth 
iVGcroscopically the walls arc composed largel} 
of connective tissue and maj vaiy consider 
ably m thickness There is a hning of flat 
tened cuboidal cells occasionoli} these cells 
may be layrred and appear to be degenerating 
Glandular structures arc much decreased in 
amount Ten per cent of our senca were classi 
fied in this group the average age was 46 6 
years. 

Clinical manifestations aid m the differcn 
tiaUon between the four different t>’X>es de 
senbed but accurate identification is not pos- 
sible until the microscopic sections are seen 
Pam and tenderness ma} be present in all 
types, but in general is leas prominent in 
adenofibrosis and c>*atic disease Findings on 
palpation have already been discussed In 
general a flat indurated disc shaped breast 
with only slight!} roughened surface is indlc 
adve of adenofibrosis Jorge multiple firm 
or fluctuant nodulea mdicale the presence of 
cystic disease whereas diffuse nodularity (nod 
ulc» varying from 5 to 15 mm in diameter) Is 
t>T>ica] of benign parenchymatous hyperplasia 
or precancerous hyperplasia Seldom can dif 
ferenUation of the two last named lesions be 
achieved without microscopic sections 

As stated surgeons and pathologists alike 
now agree that chrome cysPc mastitis may 
give nse to cancer however as yet there is no 
method of determinmg which types are most 
prone to become mohgnant. One of the pur 
poses of the classificaPon herein discussed Is 
to attempt to determine which type of chronic 
cystic mastitis ma> become malignant If this 
point were dear we could avoid operation In 
certain tvqics m which symptoms were negh 
gible and on the other hand might prev-ent 
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canccrby tbc remo\tl of the dangerous lesion 
■while In its early ttage From our itixiiei It 
appears that a malignant letioo nrel> de- 
% clops m adcDofibrosia and cystic disease 
B oth benign parench>'nuttoi 2 S hyperplasia qimI 
precancerous hj-perplaaia may become malig 
nant the latter Is much more dangerous than 
the former In oar opinion a great number of 
those lesions exhibiting precancerous bypcr 
plaila would de^•e]op Into cancer If treatment 
■were delayed long enough. As Intimated pre- 
\'iousl> an accurate estimation of the per 
centage probabiJiU of malignant change will 
never be known since most lenoos are tt 
mo\Td Burgicall) a abort time after detection 
moreover it is imponiblc to tell from tnlCTo- 
scopical examination of a cancer |ust what 
any) of chronic cystic raaatius esisted 
p^e^^ou3 to the de%alopcr>ent of tbc cancer 
'Ue wish to emphasise bone\'cr that on 
manv occaiioiis areas of chronic cystic mas* 
Utis (one of two t)’pes of tnperplajU herein 
discussed) are found adjacent to cancer 


Our study has led us to the foUoiniig con 
elusions regarding therapy Since adenofibro- 
sis and cjatlc disease raielv develop into can- 
cer operation need not be advdied in these 
lesions unless symptoms are tigmheant Since 
it is impossible to distinguish benign pe i e ncliy 
matoos hyperplasia from precancerous hvper 
[dasia clinically and since cither may become 
malignant, cxasioo will be adiisable in these 
lesions. Excision should be liberal a large 
wedge-shaped segment being removTd since 
dangerous areas of hypeqiUila may exist m 
adjacent areas which are not palpable When 
ndcroscopsc section reveab pytecanceroos by 
perplasia in the segment removed we arc 
definitdy of the opinion that the cnUie breast 
(not including the pectoral musdes) should 
be ramoTtii, since the Icafiou is almost certainly 
dlHiBe and if left uoLrrated long enough the 
prohat£bty of development of cancer Is great. 
No surgl^ therapy Is indicated m the re- 
maining breast invW* evidence of diroolc 
cystic mastitis m present Wajhe:* H Coix. 
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NECK DISbECTIONS FOR METASTATIC CARCINOMA 

HMES BARRETT BROWN M D C S and FRANK McDO\\T:LL, M D Fj\.C,S 
St Louia Mtssoun 


B lock surgical exasion ol the lyro 
phatic bcanng tissues of the nccL will 
^ probablj cure more patients with met 
astatic caremoma in this area than 
will any other procedure known at this tunc 
1 he operative mortality 18 low the resultant 
alteraiiona in appearance and function are 
small (Figa. i and 2) and the tcchmcal dilB 
cultie* are not so great as thej arc sometimes 
estimated 

Carcinomas of the mouth and bps seldom 
metastaaue below the clavicles even terml 
nally nearly all fatalities come from deep or 
widespread local extension or Insurmountable 
neck involvement The use of neck dissections 
on these patients when pxmlblc and when the 
local lesions are probabl> controllable is a 
rule that can be followed with deviations m 
some Instances rather than its use as a last 
consideration 

Data concerning the rationale of the opera 
bon cntcnaforitsperformance results dioicc 
of the type of dissection and other forms of 
treatment have been reviewed in a recent 
paper (4) Taylor and Nathanson s book is an 
excellent source of mformation regarding the 
anatomy of the cervical lymphatics and the 
probable direction of spread from vanous loca 
bons m the mouth and the book contains 
other relevant material 

Trop the Depertmenl of Smuj WaUilitstoa Unlrenlty 
of Uedidne. 


Central lesions such as caranoma of the 
lower hp or of the floor of the mouth or alveo- 
lus anteriorly tend to metastasize to both 
sides of the upper part of the neck. More 
laterally situated lesions on the side of the 
tongue or farther back on the alveolus or floor 
of the mouth or on the buccal mucosa, are 
apt to spread umJaterally to the deep supenor 
cervical nodes and then down througn the 
nodes adjacent to the internal jugular vein 
To meet these different satuations there arc 
two types of operabons the bilateral upper 
neck dissection and the complete unilateral 
neck dissection 

COiCRLETE NBCk DISSECTION 
This operation is done much as desenbed by 
Cnlc in 1906 with some modifications Its 
purpose IS the removal of as much of the 
lymph node bcanng tissue on one side of the 
neck as possible The area of exasion extends 
supcnorly along the upper border of the lower 
jaw through the tail of the parobd to the 
mastoid postcnorly along the border of the 
trapeaus muscle mfenorly' across the top of 
the clavicle and manubnum and antcnorly 
up along the nbbon muscles to the hyoid and 
then across the midline to the opposite point 
of the chin The block exased contains the 
subcutaneous fat and fasaa the platysma and 
stcmomastoid muscles internal jugular vein, 
submanUary gland and part of the parobd 
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carotid sheath is dissected free from the artery 
and the vagus and reflected upward with the 
musck and ^’cin for removal 
The supraclavicular fat is then divided from 
the clavicle as far back as the trapezius and 
inward as far as the surface of the scaleni and 
Ie\Titor scapulae musdes During this process 
it IS neccssar) to divide the omohj'oid muscle 
where it disappears beneath the slun flaps lat 
crally and to di\idc the external jugular and 
some of the transwrse cer\ncal vessels just 
above the cla\’idc ^Mien it is desired to saw 
the iith ncPr’c particular care musl be ob- 
serstd during this stage to avoid severing the 
lower end of it The upper end of the omo- 
hj’oid IS then 8e\’ercd where it crosses the rib- 
bon musdes antenorly and the whole block 
containing the atemomastoid musde Internal 



this point onward an assistant mamtojns 
gentle traction upward on the block to be 
removed 

The dissection is then continued upward on 
the surface of the scaleni levator scapulae 
and ribbon muscles and the carotid sheath is 
stripped from the artery and the vagus nervu 
to tiie level of the h> oid bone ^ Care is taken 
to identify the phremc and nth nerves and 
save them though it is necessary to cut the 
sensory nerves emanating from the ccmcal 
plexus m the area ^Vhen the branch of the 
1 idi nerve supplymg the stcmomastoid musde 
IS reached it is cut to avoid p ullin g up the 
nmm trunk with the block (Figs 7 8) The 
supjenor thyroid veins and other smaller tribu 
tones of the mtemal Jugular vein are divided 
and carefully ligated as they are readied 
When the hyoid level is reached the ma 
son throu^ the subcutaneous fat and fasaa 
IS carried forward just above the hyoid and 
then upward to the opposite side of the chin 
The digastnc tendon la identified as a shining 
white structure between the BubmoxUlary 
gland and the hyoid bone attached to the 
upper surface of the latter (Fi^ 7) The stylo- 
hyoid muscle IS located alongside the posterior 
belly of the digastnc, and subjacent to them 
is the 1 2th nerve With care to avoid cutting 

iXT ba truiharr la tb* btood pnMr« t**! oOv tlM 
•*•1* ■ rcB0T«d tro« tS* nflo* m tha bHamdixk 


the i2th nerve, the digastnc and st>lohyoid 
tendons arc both cut loose from the hyoid bone 
and the digastnc tendon is divided The com 
mon faaal vein is divided and ligated close to 
the jugular and these maneuvers free the 
upper end of the Internal jugular allow it to 
be rotated up out of the nc^ and permit high 
ligation of the jugular bulb (almost up to the 
jugular foramen) and the cleaning out of the 
upper carotid sheath * 

The faaal artery usuall) presents under the 
postenor bcll> of the digastric and Is then 
ligated and divided as is the ocapital arterj 
Porillvc control of these vessels is ncccssar> 
for success of the operation Secondary hem 
orrha^ should not occur from them but if it 
does It 15 apt to be fatal An assistant then 
continues to rotate the block up out of the 
neck and the dissection is continued upn’ard 



Flf. 3 lodsloQi far cscnplete tmllateTil diiicctJon. Tbe 
hocUoDUl (Kochd) Indiloci ertacU from the muldd to 
the oppodte tide aC the chin, poMdog t ccntlmeteTt below 
the angle of the |xw The verti^ loctthn extends from the 
middle ot it down orer the daricukr Inscrlkn ot the 
tternooxstoid. 

■Tke i^ttuTtjw U wrlWJne ud Rae^rlu Um dSMUtric ud itrle- 
hTOid mkIc* h>t« b«t> wed dwcdlnd b tW rnadi I tCTmtm, koUUj 
bjr Ibcabt, Ftfan cod Otmif 
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on the surface of the same muscles postenorlj 
and on the mylohyoid musde anteriorlj (Fig 
9) The submental area is cleaned out com 
pktclj down to the muscles if necessary the 
antenor belly of the digastnc is Included This 
tissue IS left attached to the mam mass along 
the border of the jaw and the pcnostcum of 
the lower onc-third of the jaw is included if 
advisable because of locabon of the growth 
The submaxillary gland is rotated up out of 
its fossa to the outside of the lower jaw and 
the chorda tympani branch is cut to free it 
from the hngual nen-T ^ The submaxillary 
duct IS then hgated and cut at the point where 
It pierces the my lohy oid muscle The internal 
jugular bulb is tnply bgated as high os pos- 
sible and divided so that two ties remain on 
the upper end (Fig 10) 

Ihe Btemomastoid and digastnc muscles 
are detached from the mastoid and the entire 
block. IS then cut loose at the upper end The 
line of division runs through the tail of the 
parotid and along the body of the lower jaw 
The antenor faaai vein and faaol artery as 
well as several largo vessels which axe always 
present m the parotid are identihed and ligated 
on the cheek (Fig ii) 

If the maneuver of cutting the digastnc and 
stylohyoid has been followed the resected 
mass will be m one piece shaped somewhat 
like an inverted T with the Involved nodes 
deep Inside of it It is thought that this tech 
nique is definitely preferable to the one m 
which the lower and upper neck masses are 
removed in two pieces with the Inoslon be 
tween them located in the worst place possible 
u far as exposure and contaimnation of the 
growth are concerned 

The lower branch of the 7th nerve is not 
usually saved but it can be by raismg the 
platynna and parotid with the onginal upper 
skm flap This is definitely not advisable in 
lip cancers and m most other instances but 
can be done when the primary lesion is in the 
tongue and there are no enlarged nodes near 
theparotid 

The entire bed is then made dry and the 
wound may be united with salme to wash 
out any loose particles of fat Sulfonamide 


m tM ti«ctlaa Ii udi oa Um cWnil, tSa KactMl I 



Fig It Woued aod flap deted- A rubber 

dam dnio la put throu^ tbe matlda angle to tbe carotid 
ana, tad aix^er throogb tbe fW" angle to the mbma^ 
taiy foaas. A third drain b pul up thrmh the chTicular 
angle to the carotid btiorcatice After thii, a large, firm 
preuure drtialsg U appSed to eliminate dead ipem, nre 
vent fluid accamakUccLi, and to en cour age early Kailog 
doira of the flaps. 

powder may be lightly sprinkled over the sur 
face If desired and the wounds are dosed 
with a light rubber dam drain coming out of 
each of the three angles (Fig 12) A large 
cotton waste pressure dressmg is appbed care 
fully as It IS thought to be on essential for 
successful healing both for comfort and for 
prevention of infection by elimmating dead 
spaces and fluid accumulations 
The endotracheal tube is removed and a 
Magill nasal airway tube is inserted so that its 
end 15 suspended just above the glottis Both 
mouth and nasal suction may be used to keep 
the throat dean and the airways patent while 
the patient is awakening Parenteral fluids 
may be necessary for a day or two and large 
doses of morphine or other respiratory depres- 
sants are avoided The postoperative course 
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and m\Ioh\t>id muscles and the mass is ro- 
tated up and out of the neck to the surface of 
the lower jaw (Fig 14) The subman 1 lar> 
gland IS freed from the chorda tiTnpani and 
from Its duct The entire mass is then cut 
free from the mastoid to the svTnph\’ 5 is b\ 
going through the tail of the parotid and along 
th* bod> of the lower jaw^ (Fig 15) The an 
t nor faaal \’em and faaal artcr> are ligated 
where the) cross the mandible and anv trou 
blesome bleeders in the parotid are stopped 
The same procedure is then earned out on the 
other side and the entire cud of tissue from 
one mastoid to the other ma^ be removed in 
one piece The wound ma^ be imgated and 
dosed with one dram from each parotid region 
eitcndmg out each mastoid angle and another 
drain extendmg a short distance each wa3 
from the midhnc The postoperati\’c care and 
conNTilescencc are about the same as for a com 
pletc neck dissection and a large cotton waste 
pressure dressing is just as essential for beaUng 
The resultant deforTmt\ is maml\ noted be 
cause of the lack of 7th nen’e supplj to the 
lower hp 


SECON*D\RY AJTO COMBINED NECK 
DISSECTIONS 


The presence of crossed raetastases makes 
the situation more difficult V»ffien a patient 
presents enlarged nodes m both the upper and 
lower neck on one side and also in the upper 
nock on the opfxwitc side a complete undat 
cral dissection can be combined with an upper 
dissection on the other side 
Occasionalli a patient who has had a com 
plcte unilateral neck dissection with or with 
out on upper dissection on the opposite side 
later dc%’clop enlarged nodes in the lower 
ucck on the opposite side Complete dissec 
tions ha\*e been done on the other side m a few 
»uch patients fc\’cnil months after the ongtnol 
operation It is notcworth\ that the venous 
return from the brain following bilateral com 
pl«tc dissection must be entirely through tbc 
'■crtcbral ^•clns as both antenor both exter 
ual and both internal jugular \-cin 5 arc di\uded 
the operations. The onh postoperative 
death in this small group wras from a subdural 


u 


nr ^ Iha BrtutAik amfvt w* ocu tbt perh*- 

t* *t*« ud ftaj To l Ua 



FI^. IS 'tftcr the submarUbrj {kod hu been freed 
fnm lU duct and the Eognal ner v e fehorda tymponi 
branch) the tJock U nanoved by fcJng loneijd from the 
maatoM throosh the tail of the pnrotid and along the body 
of the lower Jaw The periostpuro fnm the lower H of tii 
Ja* can be tndnded with the btoch If adnehte. Tm 
may be left aUached in the Eoldboe whDe the dhaectlon U 
bei^ done « the other aide ao that It may ^ mnored as 
a alngle cofl c4 tlaase erteedinj from one mastoid to the 
other After the dkaectkm la cocoplete the aoand la ini- 

S ted and the opper ahhi flap U ntured down In pla^ 
le dnlo U pkm In each maaldd angle, and a double 
one in the midlme anteriorly eitcDdIng to each aubmajoi 
lary fcaaa. A larw firm pre wm e dreilraf u ogaan necn- 
aaiy for good, qiikk beabng, 

hematoma in a >*oung woman a factor indi 
eating that the intracranial \’enou 5 pressure 
must be raided considcrabH Older patients 
ha\'c shown no e ground changes or other 
e\idcnce8 of increased pressure but it is pos- 
sible that the rate of artenal flow to the brain 
has been less in them 

\t times enlarged nodes raa> appear m the 
lower neck on one side m a patient who has 
had a bilateral upper dissection A complete 
dissection can then be done bcginmng at the 
da\nclc and including the removal of the ster 
nomastoid muscle mtcmal jugular \’em and 
carotid sheath without the neccssltj of re 
entering the submaxillar) triangle 

The combination of neck dissections with 
cxtcnsi\-c mouth operations is a\*oidcd if pos- 
sible ilani pnman lesions of the tongue 
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floor of the moQtb ftucd, and buccal mucosa 
can be treated irilh Interstitial radon seeds 
aatlsfactorily when early and if there is no In 
\'t>ivcmcnt of bone However In alveolar car 
Hnomas or any others in which the bone u 
mvoived by errtension nuiJcal cautery opera 
tlons are done oaually with a neck dmeirtlon 
on the same side Care is taken in tbe dress- 
ings to try to prevent the drainage of sahva 
down into tbe neck In so far as pcnafble 

'Ihe combination of neck dissections and 
extensivT moatb operationi carries a bibber 
mortality and secondary neck dissections 
carry a somewhat hifihcr mortality and poorer 
ultimate prognoeU However when necessary 
and when tbw axe no contraindications each 
may salvage patients with an otherwise hope- 
less prognoso. 

^\^n any of the neck nodes are fixed or 
inoperable or in other unusoal drcmnstances 
interstitial implantation of radon seeds into 
the nodes and sairounding tissues can be done 
They may be introduced preferably under 
direct surreal exposure or blindly throng 
the sldn External radiadon can be used in 
inoperable cases for temporary respite with 
out much hope of ultimate cure 

non. BADICAL KXCX DOnCTTOMS 

Metastatic involvements of the neck reoulr 
Ing more radical procedures than those here 
described are osuaJly classed as inoperable and 
treated as sach but with occasional txcep- 
tions. Overiying involved skin segments ha\T 
often been resected with the block- The com 
moo eitcmal, and internal carotid arteries 
were reramrd in one patient who had a mass 


completely sunoundmg the bifurcation and 
he has remained wcH without recurrence for 
4 >‘eaii. There were no complications but ci 
aminatlofi of the spedmen showed that the 
tumor had etanpreseed the common carotid 
and it is well known that sadden ligation of 
the common or internal carotid may be fol 
lowed by death or hemiplegia. Ow %'agus 
Dcrvc can be removed without apparent seri 
ous cardiac or pulmonary sequelae, but with 
unflatcral vocal cord paralysis and consequent 
danger to the laryng^ airway Remoial of 
the II th and i3th nerves results in a shoulder 
drop and thick Indistinct ipeech, respec 
tivcly and the results of phrenic exeresls are 
wen known 

smoujty 

Radical neck dissectloos for metastatic car 
dnotns offer the best chance for cme In many 
Instances, provided the original lesion can be 
controDed While an>*one would like to avoid 
such procedures the techmqne of the opera 
tioQ ihould be preserved for the present at 
least, in tbe thenpy of cardnoma. 
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MALIGNANT TUMORS ARISING FROM THE SYNOVIAL 
MEMBRANE WITH REPORT OF FOUR CASES 
\MLLIAM H MORETZ, M D Rochatcr Nc^rlorL 


T here \*, increasing interest m ma 
li^ant tumors arising from the syno- 
viaj membrane although they are 
fairly imcommon lattle attention 
was paid to these tumors until the first part of 
the present century The first work of im 
F»rtance on this group m this country was by 
L W Smith m 1927, who reported 3 cases of 
such tumors The next important contribu 
tion on this group was by Knox who reported 
3 cases m 1934 (8) and reviewed the hterature 
in 1936 (7) Coley and Pierson Berger 
Bnggs and DeSanto and associates, re- 
rted other cases and contributed toward a 
tter imdcrstandmg of this group of tumors. 
The most recent reidew of the subject was by 
Laxarus and Marks who collected the 74 pre 
vioualy reported cases and added 2 of tneir 
own Tb^ did not include the 2 cases re- 
ported by Fisher m 1^2 The 4 cases being 
reported here bring the total number of such 
tumors which have been reported up to 82 
Various names have been appli^ to tins 
group of tumors mcluding synoviama Bjmo- 
vial sarcoma, spmdle cell sarcoma penthe 
Homa villous angiofibroma synovial sarco- 
endothcUoma myxosarcoma and synovial 
sarcomesothchoma. 

Synovial tissue is encountered in the syno- 
vial membranes of jomts serous bursae and 
tendon sheaths It is generally agreed that 
synovial tissue arises from mesodermal tlasue 
Sabrazfcs conceives of it as bemg reticulocn 
dothehal tissue while Berger favors the con 
ception that it is a tissue svt being a 

of the reticuloendotheh^ system in a 
broad sense Smee there is disagreement as to 
ibfi ongm of the synovial tissue there is con 
fiison about the proper nomenclature The 
term malignant synovioma seems fitting 
^d very useful from the rlmiml standpomt 

D«»rtmnit oi Sg rger y tL* UnlTwnltr d Rodie*- 
y fOMol of UcdldBc tod DtnUkiT utd Streof Uemorkl ud 
wlwttt U«nidi»l R i jOwr i t i r Ntw York. 


smee It docs have anatomical significance and 
would separate this group of tumors from the 
bemgn tumors ansmg m the same locations 
These tumors occur most frequently in 
subjects between 20 and 40 years of age the 
youngest patient being 9 months old and the 
oldest patient bemg 75 years of age About 
half occur about the knee jomt Other areas 
commonly mvolved are the elbow, ankle 
foot thigh and palm of hand One of the 
cases bemg reported here occurred m the up- 
per arm the fiiret such case reported occumng 
m this region Both sexes are about equally 
affected 42 cases having been reported in 
moles and 39 cases m females 

Trauma has been reported In an appreaable 
percentage of these patients as having pfe 
ceded the tumor but the relationship of 
trauma to the tumor growth is thought to be 
not more than madental They have been 
reported as occumng m areas which have 
previously been the site of chronic bursitis or 
synovitis In about half of the patients pain 
b 0 promment symptom and in about one 
third of the pabents pain is the initial symp- 
tom About 95 per cent of the patients have 
a noticeable tumor mass which is frequently 
tender In some cases the swelling bad been 
present for from 6 to 10 years before opera 
bon while m others the tumor mass had been 
present for only a few months The onginal 
rate of growth is commonly very slow 

Grossly the tumors may be firm or soft 
Some are well circumscribe and others are 
poorly delimited from the surrounding tissue 
They ore usually grayish white m cross sec 
tion but may be reddish or bluish They arc 
usually very vascular and many contain Hmnll 
clefts and cysbc areas which frequently are 
filled with clear viscid material 
Microscopically these tumors are differen 
bated mto two types The first type ap- 
parently arises from the outer more dense 
layers of the synovial tissue and is usually 
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jn li>tins:uj»hab}c from the Cfxnmnn ulKONsr 
coma The ucconJ t%‘pc. KTfm t more 

from the in OCT law o( the cooc-ulti urand 
b more tpitbcloi I m haracter It i thi l\'jie 
which fi»hcT rcnorl* tTinc-ial kanome 
Kitbdioma \ cnarnrtcmli feature of thl 
neeund t)7X' the prrvn c c f » lefts or f]uies 
hned I \ cuboKlal or pole bedral rcll often re 
semWinp pa\Tti>enl epithelium Thirc cleftv 
are Knllcred aUmt betwren ckrvh |acLc(l 
spindle shapetl or o\"Did icll Ml of the 4 
rcporteil here are oi the kccowl Ix^pe 
It b prolalile that there ha\T hem cases In 
this dinic of the former t\7TC which were 
called fibrosaiconu lIHf^ hcUc\T» 
thu to be the cav: In the series he reported 
The propioiU ts \Tn unfa%*oniblc In the 
cases irviewed bj Lazarus and Alarks, 566 
per cent doTlopcil recurrence and mctastascs 
prompth ami onl> iC per cent of llic 64 cases 


with foUow u|« were living 5 jxars or more 
after opcmtkm In thb same pnnqi 45 per 
cent died within the first jrar The data arc 
still InsufTident for a correlation between the 
ognods oiul the Irnpth of time the tumor 
d Ijcm present licforc operation ‘^v-rral 
writers hate soppeated that those tumors corv- 
d tlnR of clo'clv |t 3 cLnl cells with ov'al or 
rmmd nuclei ore more malipnant than tho«e 
with mane multmucleatcd pant cHU. Those 
rontaininp well defined deft like spaces art 
lhauf;ht to lie Intcrrociliatc In malignancv 
I)eath U penerallv due to pulmonary metas- 
tasrs althiHittb tcrebnil mela5ta«es occur ei 
rj tKinallv 

I>cSanln and a ■•odalo recommenil whIc 
hual etmjon for eneapsubted and acrcsdlile 
tumors with kub^uent railical amputation 
if *< lions tmlicaie a hli;h dtytm. «f maCp 
nanrv r if recurrence follows. Ther recom 
mcnJ imrenlialc radjcal amputation in all 
dilTu.v and inaccrisiblc tumors, such as occur 
alxmt the knee }olnt Berccr aRires with 
that immcdbtc hj|:n ampttlatton of 
the aflertnl eilmnitN u id Iicated since one 
frequenlh is forml to amputate bter for 
recufTcnie \l the time of the subsequent 
amputation it is imtall) too bte IJniots 
agrees in Kcneral with the treatment as out 
lined above In DcSanlo and a sociate^. 

I win}; sufsesls that diapfDOsis should be made 
I \ asiiirallon and that the tumor I* treated 
b) exlema! rujlialkm to the bmll of skin 
lolcranre followni b> inlcntitial radium Me 
rricrvTs resertion ami amnutallon as the bst 
rckort II iwever proof 15 ladun}; that irrada 
tion I beneficial Our own casts arc InsufTi- 
nent to warrant anv rondoklom repanlin}; the 
IicnI method of Ircalmcnl However we have 
temled to follow the more conservativT 
method of treatment One of the dUTiculties 
encountered In trcatitiR these patients is that 
before operatkm the diapnons is seldom sus- 
pected and nevrr certain The dbpnosu mt) 
be suspcctetl from the location and proks ex 
•mlnation of the tumor but can be made onlv 
from the microscopic sections. The sorpeon 
probablv b not as radical In his excision of the 
tumor as he would be If he knew beforehand 
the iliapnosis. If there b anj doubt as to the 
completion of the cidsion at the oripinal 
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operation he should perform a reall> wide 
excision of the area without dela> Study of 
froxen sections of the tumor at time of re 
moval give enough information to one 
familiar with this giouji of tumors to enable 
the surgeon to continue with the more radical 
exaston of the area at the first operation or 
if inaccessible to proceed with the amputa 
tion of the involved eitremit> A r^ical 
local crdsion onginall) should decrease the 
chance of recurrence significantly If for any 
reason this is not feasible or li there is re 
currence then amputation must be performed 
Lewis reviewed the 16 cases reported by 
DeSanto and associatea from the standpoint 
of the radiographic appearance of the tumor 
Thirteen of these cases had x ray pictures 
taken A characteristic roentgenograph was 
present m 4 of these cases and he concluded 
that a provisional diagnosis of synovioma 
could be made in about 25 per cent of these 
tumora. He pomts out that a rounded some 
times lobulatcd sharply defined soft tissue 
tumor mass is seen which in itself is not 
diagnostic But he adds when there is 
scattered and irregular deposit of amorphous 
hme m the mass a provisional diagnosis of 
synovioma is justified 

It IS ourpurpose m this paperagam to call to 
the attention of surgeons this group of highly 
malignant tumors which have to be treated 
with great respect and to report 4 additional 
cases of such tumors These cases are pre 
sented m some detail since in some of the 
previouslj reported cases there has been 
enbasm of the lack of detailed information 
given in the case reports 

CASE REPORTS 

Case i S L No 159673 & 60 year old ItaKao 
entered the RoAeater hluniapal Hospital 
on Norember 14 1939. Three and one half yean 
before entry she first noted some tendemcfa and a 
swelling on the dorsnm of the 4th right 
iMtAcirpal bone. This grew to about the fisc of a 
^ralnut and was removed surgically elsewhere The 
dbmosls of spindle cell sarcoma was made and the 
Patient rtcel\^ both i rmj and radhim therapy at 
varying Intervals following the operatioa. She got 

a quite well ^th only occasional pain m that 
until about 6 months before her entry here 
when she first noted a small black spot on the palmar 
•^^ce of the tame hand This grew continnoiuly 
and was quite painful particularly at night During 



Fig 1 Case Lew povm (X3S) and hlA power 
(X> 7 o) pfacptranlcrofTapfas ^ Uk znicroscepic sections made 
from the tumor These show dearly the ckfti which art a 
promifleat fmture and the a distloct types of cells c 4 
which this tumor 11 ctxnposed. 

the 3 wee k s preceding her admission here the mass 
became nJeemted and bled on several occasions No 
history of trauma was obtained The past history 
was noncontrfbntory except for hypertension for at 
least 3 yotn 

Examination on admissloD revealed a well de 
veloped and well nonrishttl woman appearing 
chronically DL Her blood presaore was 19^90, her 
pulse was 8Sj and her temperature was 36 5 degre es 
C A •3rBtobc murmur was heard at the apex and 
was transmitted to the anHa the area of cardiac 
dullneas was somewhat increased On the palmar 
aspect of the right hand overlying the 3d 4th, and 
<ui mctacarpals there was a dark reddish brown 
arm but fruole, maw with a broad base. The 
measured about 4 by 4 by 4 centimeten and was 
partially covered by dried blood. Scar tissue was 
present over the dorsum of the hand and this region 
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wm* quite ^rm. Then wu dlffose of tb« 

entire right hmrvl There irere pelpibly enUmd 
regiooei Ijinph noda hot there wu e emnO &m 
D<^ bcDUth etch enr The phj-sksl enmlnitkp 
wu otbenriM enmlkUy oeptive A chevt pUtc 
thowed MCDe enlargement of the heart t the left 
bnt thowed no erldrace of metutuei t the loogt. 
Y aj film of the band thowed tocne geoaiU^ 
decuahcatke with almoat complete dewtiuctioo ol 
the 4lh metacarpal and partial dutioctloQ of the 5tb 
meticarpaJ boot U d« mtrooi orlde-oiTgeo- and 
ther anathcsla, the hand wu ampntated 4 ceoli* 
meten proximal to the wrlit {omt. There wu an 
oneventfnl cooraletcence. A pbotofrapb of the 
groat tpedmen tt tbown In Flnje At the tped- 
men wu nved f a groM tpeclmai, it wu oot coco* 


pletcl}' diiaected and Iti extent toward the donal 
Burface k not known. It did teem to be Invading 
between the fatcial and mnadc la>-en. The cnt 
nirlace of the tamor wu toft and grayiih white aith 
a tohd fibeoui appearance. 

UicTotcopJcallT the tumor mata it poorly re 
capanlated and 10 lotoe areu b poody dehmlted 
from tbe tarronndbg cmne etlv e tmoe. There are 
trands of dense connective Uftue which extend 
down into tbe bnnor tinae and tend to separate 
the tamor tbaue into lobnlea. lloat of the tumor b 
composed of iplndle shaped ctHs many ol which 
have ilender protopUxmlc procoaes from 

tbe ends of the ceOs. The tone teem to be growing 
^te lidly aiKl Irregitlarir bnt no definite mitotic 
nAmareteen. A second distinct type of ceil b teen. 
Incse cdb tre poJygoaai and dariiy ttained They 
have larger nudei which are darkly ttained and 
tend to be more round or oral in shape. These ceOs 
are amnted m tingle or few rows aooot the manv 
■mall and moderately large defts which are teat 
Icrcd about within ^ tumor Tbe nudd of the 
tptndlc shaped cdb an more ovoid and narrow and 
1cm darkly ttained than the nudd of the polygonal 
edit. Some of the defts which art seen ppear to 
have been mneh larger at we time and tn have been 
filled partially bv papdkry oatgrowthi of tusor 
tbeut tn cido. Fo^ areu cf otcretb are 
aeen. One teetkiD ihcwt the tamor to be spreading 
between the fiaor and addixtor nu*da of the jth 
finger F gun s ahow a high and a low power 
pb^oinkt^reph of ihb tamer 

Tbe eatiat wu dbeharged from the hcapftal on 
Decrabet 9, qjo, and wu lut teen hoe oa April 
17 MO at whico tlioe the wu cnmsfetdy beam. 
a^raptoiaatiCv and showed no evi o en ce cd local 
recurrence or renooal ccenmuiiicatkei 

with ho- local doctor revealed that the padnt died 

**few weeks" later w th cardiac taSnre. At the 
tune of her death, her local docto reports that there 
were a few palpable lymph nodes In the axillae but 
that, u well u be could determine, there wu no 
evldreceofmemtases to the lungs ordsewbere. No 
autopsy wu obtained. 

Cux X. A. W Nans S,as >-tai ofd ma tried 
woman, entered the Strong ilcmortal Hotpltal on 
March 31 psTi trith the nbtocy of having had 
»wf1 lump on tne anterior surface of the left upper 
arm for KTeral yean (?I5) She desired its removal 
because h bad recently beccane tender There wu 
DO recent increase in tire or dbcharge tram the lump. 
Examination ahov^ a efaerry-tis^ flactuint ami 
tUgfady tender nodule fust breeath the tkln cn the 
anterior upect of the Irft upper aim. Before 
Gpention it wu thought to be a schaccons c>tt. 
Under local anesthesia the tumor wu excised, 0 
mentioQ being made of lb bring connected to the 
mnacie or tendons in thh regkm. Tbe tumor 

measured $ mllllmeteTt in diameter appeared to be 
encapsulated, and wu firm and yriiowiih my The 
cent^ part of the tumor wu cystic and ceDolu 
while about the peripbrry there were tmaD faJets of 
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yellow tis8uc whkh appeared xanthomatoui A j 
mfllimeter long pedicle like atracture was present on 
one end of the trunor 

Microscopically the tumor u not well cncap- 
mlited altltough it is sharply delimited from the 
mroondmg connective tissue It b composed of 
tmwll and large masses of tumor ceUs man> of 
which are arranged as cords of cclb and otheri of 
which are papillary m arrangement. Some of the 
pipOlarj projectioDs extend mto deft4Ike spaces 
which are intermingled one Ith the other Between 
many of these groups of tumor cells there b mucoid 
connective tbiue and a few areas of dense connective 
tttiue Some of the defts are filled with the mucoid 
substance, others are empt> and stDl others contain 
a colloid like substance The cords and papillary 
proiections of tumor tissue are composed 01 large 
and small ceUs with tmall dark nudei and with lar^ 
pale vesicular nudei which are oval round or ir 
regularlj shaped The cell outlines are ver\ indis- 
tinct, but some cclb are suggestive of spindle celb 
while the cells about the peripherj of the defts are 
mostly imaDer and more cuboidal Mitoses are fre- 
quent (see Fig 3) 

The patient was last seen here 6 days after the 
removal of the tumor. April I j 1937 at which time 
the wound was wdl healed Nothmg b known re 
gaidlng her later course except that she died at home 
about 5 months later on August 33 1937 
Cwrej F A. No 301373 a 65 jcarold mamed 
woman was admitted to Uie Strong hlemonaJ Hos- 
pital OQ February 33 1943 Three years before 
entry she had fallen on her left knee causing a mild 
contusion. She suffered no other complslnts In thb 
region unt3 6 months Ister when she noted a tmall 
lump in tho region which was neither discolored nor 
tender Thb did not change noticeabl> until 7 
months before her entry here when the igaJn fell 
upon her left knee. Since this fall, the lump has 
discolored and has become more nodular 
There was a pnckling sensation at times In thb 
regwn but the ma** was not tender nor painful 
She noted no difficulty in walking Elxamination of 
the patient revealed nothing of significance eiceot 
for the local exandnatiott. No enlargement of tfie 
fegKical l>Tnph nodes was found Immedbtelj 
hoow the left patella on the anterior aspect of the 
knee there was a 3 centimeter in diameter Irregu 
UrU shaped firm nodular maM This was btuuh 
•no it seemed to be attached to the skin It did not 
®ove freely over the underlvlng tissues An x rav 
eximmation of the chest sKowW no rvddence of 
metastases. The laboratory findings were withm 
normal limits On the dav following admbaioo a 
1^1 eiasion of the tumor with a fairly good margin 
of surrounding tissue was earned out. under general 
•ueitheila. The dbaectlon extended down to the 
“*cb overl>’Ing the lateral muscles and to the 
patellar tendon and to the tibia The tumor was 
^^foposed. of many s<dld and cjatic nodular areas 
extending over an area of about J b\ 5 bv 3 cent! 
®>etcri. In the center of the mass there was a s 



Fig 4- Case 3. These low power (Xa^) and high power 
(XS70) pbotomlcTogniphs show dearly tho papObry ar 
rmagerooit of tamcc cells with the clef t-like spaces sea tterwl 
thnragbent the sections. The high power photomicro- 
graph demonstrales the rosette like appearance cruised by 
the cleft-Uke spaces beng bordoed by cuboidal to colmn- 
nm- ceDt- 


centimeter m dbmeter cystic area which at opera 
tion was filled with conce ground like sermflaJd 
substance The solid nodules were graybh yellow 
and cellular In appearance and quite firm In con 
•btency 

Microscopically the tumor was composed of 
lobulated masses of tumor reiU , The lobules of 
tumor tissue wrre poorly encapsulate^ but they 
were sharply delimited from the surrounding dense 
connective tissue There were Urge and stthm cystic 
areas filled with colloid-bke matensl some of which 
contained cholesterol defu Some of the cystic 
areas were filled with fresh hemorrhage and stili 
othera were filled with cellubr dftins. Smaller 
clefts were seen scattered about the tumor tmue 
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OlOliQjM £1 ffi lU 04 OliQiBCM 
Curmt ^r4£iA(s«c) 

Fl(. i. A/Ur Adriu. 


ooitrated In a ttrengtii duratlac curve u 
■bowed A klok (called dlacoatlnulty by Adn 
on) It cDOfiated of gamma at abort doratloDa 
and alpha at kmg dtuaUooa. He alao aboved 
that when cottdaiser dlsehargea axe uaed aa 
■tlmuQ the strength capaaty curve* also 
aboired alpha and gamma pordona, but the 
kinks are generally not ao obvkms as in the 
case of brief constant currents (14) It should 
follow that when nerve fibers are completely 
degenerated gamma eadtabihty could not be 
shown in a strength dirratKm curve, no matter 
what the die of the electrode tto^ be- 
UatU, in studjing strength duration curve* 
of the denervat^ musdei of the frog found 
that the alpha curve remains pracdodly the 
same throughout the musde during degeueim 
tkm of the nerve but docs not insist th^ the 
“chnnuude of the muscle remains abaolutdy 
unchanged, after degencratKin of Ita nerve. 
Thus, he savi. The great Inoease in the 
chnmaiie oDserved in human sublecta after 
deDerratron is doe not to any alteration In the 
time constants of the musde fibera, but merely 


to the pKiint of inddence of the stimulus shift 
Ing from nerve to musde. He also noted that 
the beta curve (attributable to the myoneural 
junction) la not obtained after denervation 
Furtberriiorc the curres IIlustratiDg his artlde 
shoir no other discontinuity when the muscle 
was denervated. 

We may now return to the work of Adrian 
He abowed that when In the human the nerve 
degentTates, the chronane falls from coot to 
,01s second, hi a case of Bdabc nerve section 
and from xoo24to oiosecondm a case of fadal 
palsy In studying the manner in which the 
rapid cunr U transformed Into the slow one 
be showed that soon after a faaal palsy and in 
of anterior poliomyelitis, with in com 
plete paralym, the strength duration curves 
were ctanpfci. They are made up of a steep 
sharply b«t curve srfien the current strength 
Is hiffl and the duration short and a slower and 
more gradual curve when the duratioa b bog 
er and the strength leas. The time constants 
of tbeae two components of the curve are 
found to agree very closely with the average 
values for musde with ktact and with d^ 
geoeratad nerve supply ” 

He then omduda that there Is no gradual 
tiansitioQ from the rapid to the slow curve as 
the nerve degeaietate* Instead of this, we have 
k penod Lci which both curve* are found to- 
gether and the transitkai consists in one curve 
beoimlng more and more prominent to the 
ultimate exdosoo of the otl^ this he beauti- 
fully Qlastrates by duration strength curve* in 
a case of facial palsy from the 3a to the 60th 
day after paralyii*. On the lath day a double 
curve Is obtained the discontinuity occurring 
when the voltage stren gth Is to times the 
rbeobase value. On the 15th day the rapid 
curve ha* been almoet tntiitly rtfiaced by the 
alow but it b stHl possible to detect a break 
Id the curve at a veitage strength of 55 time* 
the rbeobase value and, with greater strength 
thanthiSjthecurvcisofthcra^dtype Onlhe 
i6th day no discontinuity can be found and 
the curve is of the slow type througbout. At 
the 3jd day the rapid curve reappears at a 
vults^ straigth of TO time* the rbeobase 
value— after the 33d day the rapid part of the 
curve appear* at weaker and weaker voltage 
atrengtm and eventually it completely re 
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places the alow curve about 60 days after on 
set of the paralyaia (Fig i) The appearance 
of the rapid cur>T ant^ted a diminution of 
the chronaxie of the slow curve by 12 days. 
He erolained the observations as follows 
‘'Wnen the nerve is intact the current whidi 
is just strong enough to cause contraction 
tfltreg effect on the rapid merhanigm alone as 
the nerve degenerates, the rapid mechanism 
needs stronger and stronger currents to exate 
it and at weak strengths and long duration 
the slow mechanism comes into play Eventu 
ally the rapid mechanism becomes completely 
inexdtablc and the current takes effect on the 
slow mechanism alone ’ With regeneration 
the process is reversed He identified the 
rapid mechanism with the nerve fiber and the 
slow mechanism with the muscle fiber 
Havmg thus beautifuUj demonstrated a 
method lor discovenng the persistence of func 
tional nerve fibers durmg the early part of 
degeneration and their recovery throughout 
regeneration, he nevertheless concluded that 
was to be gained by the use of such 
elaborate methods in electrodiagnosis. He 
was led to this conclusion as he Ixlieved that 
presence or absence of exatable nerve fibers 
could be detected by ordinary faradic coiL 
TVhen the nerve has degenerated the farad 
ic current becomes ineffective since it is loo 
rapid to exate the muscle fibers As soon as 
this stale of affairs is reached clectncal meth 
oda cease to give any indication of the condi 
bon of the nerve at the scat of mjury 
This conclusion we believe to be faUaaous 
First m the expcnraental flnimftl (the cat) 
exatation by laradic sbmulaticm peraistfl 
throughout the penod of denervation and re- 
generabon both when the stimulus is applied 
pcrcutaneoosly and on the exposed muscle. 
In man expo^ muscle continues to contract 
when stimulated by faradic current and if the 
necessary strength of current were bearable it 
probably would produce and has been found 
to produce contracbons percutaneously Sec 
ond many cases show motor recovery long 
before percutaneous faradic stimulation pro- 
duces contracbon Third In spontaneously 
recovering lesions destined to recover m a 
period of time hta than that which would be 
required were the part of the nen.'e distal to 
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the mjury completely degenerated failure to 
respond to faradic stimulus is common 

ItETHOD 

Vanous devices have been used to produce 
stimuli of variable short durations Some have 
been mechanical devices to close and open a 
circuit carrying direct current Among these 
may be menboned Keith Lucas pendulum 
and spring rheotome Lapicque’s (10) chronax 
imeter and Sachs and Malone s (15) chrono* 
myometcr 

More frequently, the vanabons m time 
necessary for the discharge of condensers of 
varying capaatance through resistance dr 
cuitfl have been used to limit the time of 
stimulus. 

Finally electromc devices dclivenng square 
waves of direct current of variable durations 
have been used (Bouwens) 

Tbe objections to the use of mechanically 
mtemipt^ direct currents are (i) they are 
not accurately' timed (2) the contacts arc not 
always certain m operation (3) changes m 
tissue impedance and the presence of capaa 
tiw or inductive reactance predude the poasi 
bihty of obtaining true square waves (truly 
constant current impulses) and (4) it is not 
possible to measure accurately the magnitude 
of the current which flows 

The objections to the use of condenser dis- 
charges arc (i) that the current is sustained 
but for a fraction of the time necessary to dis- 
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charge and (3) tn moat drontt osoally 
conforming to Bonrgulgocon 1 circuit the am- 
perage through the cannot be toeai- 

\iicd 

B> the uic 0! \'arioui types of vacuum tabei 
in dremta it is posaible to maintaia a constant 
flow of current regardless of the variations of 
voltage across the tisane or to put it differ 
ently there cbji be provided a current of tec 
tunpiUr wa\‘e shape Irrespective of the nature 
of the electrical impedance of the tisane to 
which the current u appbed. 

In a hipfa >‘acuuin pmtode the exmason of 
electrons la produced by heating the cathode 
The flow of these electrons from the cathode 
to tix plate ii coctrolled by the operating volt 
a^ wbldi are applied to the various gnds 
inthin the pentode As long as the volta^ 
applied to the plate is kept above a certam 
minimum the pbite current is practically m 
dep^dent of the plate voltage 

The latter fact permits the tube to send 
through a drcuit containing changeable un 
pedance such as biological bssoe, a definite 
predetermined constant traldirectlonal cur 
rent The impedance may cont^ capaatance 
or changeable resistance which can vary from 
o to 10,000 ohms without diangtng the valne 
of the current which is being sent through the 
drcuit 

It should be dearly stated that the pbc 
nomenon of poUnzatloa has abac^ntely no 
effect on the predetermined and readily con- 
trollable ^aloc of current which is passed from 
the plate of the pentode tube through the 
ipecifnen 

In 1936 Conrad, Haggard and Teare de- 
scribed an apparatus for producing a current 
of rectangular ware shape the intensity and 
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duration of which could be accurately con 
trolled and measured 

The duration of the Impulse was controlled 
by two gas-filled triodei, one of which sentd 
to initiate the flow of c ur rent while the second 
served to stop IL A constant flow of current 
through the tisme was maintalDed by a pen 
tock operated on the satuiated portion of its 


For this Btud% an apparatus was devised M 
which in principle U similar to the one 
safbed by Conrad Haggard, and I^are but 
whkh differs m that it Is entirelv alternating 
current operated It has the further advantage 
of pennhting us to reproduce the wave form 
ir r espective of the time interval between 
stimuli With this apparatus we are able to 
obtain an impulse of rectangular wa%'e shape 
laiting for as short an interval as 30 micro- 
seconds CFlg a) Thirty-three different time 
Intervals, selected to confonn to a loga 
rithmlc scale were made available They 
ranged from periods as long as 2 seconds to one 
as short as 30 microsecoods. 

The material consisted of cats m which a 
sectun and immediate suture of the sdatic or 
peroneal nerve was done and animals in which 
after a long segment of the sdatic oerve was 
removed the proiimal stump was Injected 
with alcohol to (Escourige regeneration 

Before the examination the site over which 
the electrodes were to be placed was vigorous- 
ly rubbed with electrode felly to mmimitf 
cutaneous rcaiitancc the Indifferent electrode 
measuring 1 centi meters in diameter was 
placed over the lateml portko of the Achilles 
tendon The exploring electrode the cathode 
measuring i 5 centicuten in diameter was 
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After tecdoo of a ner.T aa degeneration 
progreues, at ^t threshold amperage in 
creaiei at all doratkmi relativeiy Wh at dora 
bom longer than ax)io ■econd and very ttceply 
for those of shorter duradoos. 

When the muade b denervated the thresb- 
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old amperage for doratlocta abortcr than 0.010 
aeosad b even larger but for longer duratfooa, 
the threihold aioperige b lea than in the 
Ttwfr-V As Tegeneratlon begloa and p c ogre M O 
the threshold amperage dimlnlthes more mark 
edly at the ehorter durations than at the long 
er ones. Thb U illustrated In a graph denvu 
from data obtained fromezamtnatiansbyooo 
dttaer dtschargea, showing the voUage-capaa 
tance airvTs of the nertw denervated and 
recovering gaetroajcnuus muscle (Fig 5) 

The duties In chrooaxK have bem amply 
desCTibed in the literature and ise wdl refer 
only to foch dtaoges as may relate to our db- 
ctusioD of discoouniutiet in the curve 

Daring the state of degeneration from the 
earliest Mte after section and sntore at which 
we have examined animab (6 days) discon 
tbuity in the carve can be demonstrated. At 
times several discon tin uitjcs, usually j (Fig 
6e) at timet bat 2 (Fig 6b) may be aecn. 

Daring the period when the muscle b com 
plctely denervated the curre b continuons, as 
may be seen in the curve Ilhittrated by Figure 
7 obtained from a gostrocnenilus mr^e i6o 
da^ after denervation 

When regeneration has progr ea sed to the 
point of neurotiaation of muscle discontlnui 
ties again appear as may be shown in tho 


chimge from a continnoaa curve daring the 
denervated state of a masde 60 days after a 
bocDogenoos graft 4 ctnUmeters kmc had been 
placed between th^roxunal and ustal ends 
of a sciatic ziervw (m 8a) to a discQQtiQoooj 
one 13 days later (Fig 8b) The chrooaiie 
was longer at the 7jd day where the discon 
ticoJty of the curve indiated reeme/v (0.074 
•ec.) iKsn at the 6c4h day (©^>50 sec.) That 
recovery was occurring was confirmed by ex 
aminatfoo by progressive currents of long da 
ration Sadi discrotlnuities are even more 
apparent in Thb b wtD Iflostrated by 

the strength duration curves of 3 cases of 
paralyib of the 7th nerve (Fig 9 a b c) Fig 
ure 9C represents the graph from data ob- 
tained from a patient who has the sBgbtest 
return of active motion i year after a gmahot 
wound in the other two no motion has been 
observed la on© pb) the rtcoveiy b 
beginning too soon after onset 4a days, for 
the kslon to have been complete. 

During denervation the curve b continnoos 
as b the m Figure loa, illustrating the 
itrength-duratioo corre in a roan who sus- 
Ulned a gunshot wound of the peroneal nerve 
4B days prior to ejamlnatlon- Flie lesion, 
however was spontaneouily recoverable and 
a discontinuous curve appeora at the 55th day 
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nm dsnsi li uu 4 i, tn to 

dj>raU0**<rt an I m9«rr7 b, firffgailutt nv'id <4 
frrartfiJ sen ui km 

oen'aUon *efp ihe nerre or «\TftK 

injurrd AAd t OiKoncinuovi iirrTi^h-durs 
UoQ cunt fiwrx] Irut rK> f'rrot inrrrajc of evr 
rvDl ocerwan f r aikt)uate ttunuiu^ with 
pfogrrMiVTcumrntaoflonRdQratkjn ooem»> 
fdth cerUiotv u\ that the «t>t (i Irai par 
tbil) injumJ 

In Fi^rc 1 1 u iUiutrstrd the itrrn^h 
duration curvt of a man whose peroneal TKtvt 
vu Injured Ia a tuh wound <lav*a before 
The diJornliDuit} of the nent b lr>dlraii\T of 
reco\'cr\ The thrcahoUl wnpemRe wUb a pro- 
prrvd\T current of one »econd duratloo was 
to tmlliampercs and no contraction appeared 
at *3 miUumpem with a projntruitT current 
of 4 •ccood* duration, teotnuted to thl^ i 4 
the caae Bluatratrd in FiRure pa of a fadal 
pal^> ipoQtanccuvI\ rcco\TnnK too da>‘» after 
onKt lathlicaae the tKrcahoId amncniRc for 
ftimulus with pro(»rr«l\r current of i aecond 
duratton wu 4 5 ndUiamperea with 1 of 4 
•econda duration only 5 miUianipcm. At 
time* the threthold ampcnip: for currents as 
long as 4 tCTondi ma\ be somewhat higher 10 
to 13 mUbamperts but >TTy high thrrshoW 


amperage as more than jo nulfiainpeTrs U 
not olywr\Td 

Discrssios 

Although discontinuibes of itrength-dura 
tlon cunts indicaiist of siunului characims* 
tin of muscle and mtvt ha\t been dttrrtm 
ttrttcd in the normal frog nent-musde com 
pkx In the uw of large UuhJ electrodes tbe> 
do not apTcar Ld the normal mamniatiu 
nent muscle ctFinplci of rat or mao when 
stimulation Is tUetttd ihroogb electrodes or 
dinanlr cmphntd 

Ale hart tern able to confinn Adrian s oi>* 
scrvwtioQ that during the period of degeoera 
tlofi before the muscle is rompictel) dmnwl 
ed docontinwltws In the strcngtb-doratloo 
curv: appear 1 urthermore ih^ disappear 
and the curve lerorocs a crmllnuoui one Irut 
one charoctcrijtic of the alpha portion of the 
curve lepToentlng the stimulos charactcratlc 
of muKie when the muscle is cornpletelv de 
oervBted. Moreover a discontlnuliv reap- 
pears when ncurotlaatjoQ occurs and the slim 
ulus characlerlstici of both gamma at short 
durations and greater strength and alpha at 
longer duratkmi arid lesser strength arc pres- 
ent 

When neuToUzallcD Is Indicated bv the re 
appearance of diseonUnuilks In the strength 
duration curve the chronaxie mav remain 
onehanged from that ob^rved when the state 
of complete denerration of a muscle was re 
fleeted b> a continuous strength-doratKio 
curvr characteristic of the alpha portion of 
Ihecanr In such cases the tucressiul neurol 
txatlon of muscle sms confirmed b) damlna 
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tion by stunub b> progressive currents of long 
duration 

A very high threshold amperage for sUmula 
tion by progressive currents of long duration 
IS charactcnstic of rccovenng nerve muscle 
complex- On the other hand although some- 
what mcreased the threshold amperage m the 
myi of degenerating and partial lesions is not 
great 

When therefore a discontmuous strength 
duration curve is seen and no great increase of 
threshold amperage for stimuh by progressive 
currents of long duration Is necessary provid 
ed that sufficient tune has elapsed from the 
time of mjury to have produced denervation 
were a nerve severely mjured or sectioned 
then we can with certainty say that the nerve 
is not sectioned and is gpontaneouslj recover 
able On the other hand if the threshold 
amperage for progressive currents of long du 
ration is high we can predict that a severelj 
mjured nerve is recovering 

Recently Doupe has (questioned the accept 
ed view that a kink in a strength-duration 
curve mdicates two elements with different 
exatabilitics He suggests that such kinks 
may arise in some m stances from two modes 
of response m the one element 

Even m the normal muscle he found such a 
kink espeaally if the preparation had been 
cooled by immersion m water at 20 degrees 
Centigrade He therefore concluded that the 
(hfferenct between the curves obtained from 
normal and from denervated muscle 15 more a 
matter of degree than of kmd 

As maj have been seen from our data from 
eipenmental animals and men discontinui 
titt were not observed m denervated or nor 
mal muscles. Furthermore whatever may be 
the final conclusion as to whether the dis«m 
tmmty represents the reaction of two tissues 
with different exatabihties or two modes of 
response of one tissue discontinuities in 


strength-duration curv'es are of diagnostic and 
prognostic value 


CONCLUSIONS 


1 Di3Continmt> of strength-duration curves 
m degenerating and regenerating nerve muscle 
complex have been found confirming Adrian s 
observation 

2 During the state of denervation the 
strength-duration curve is continuous 

3 The appearance of a disconUnuit^ m a 
strength-duration curve when a conUnuous 
one indicative of denervation had formerly 
been present is a more accurate mchcation of 
recowry than a dimmution of the chronaxie 

4 B> combining the results of stimulation 
by progressive currents of long duration with 
strengm-duration curves one ma\ differen 
tiate degenemting recovering and partial in 
Junes 
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THE LSE OF RADIOACTIVE SODIUM IN STUDIES OF 
CIRCULATION IN PATIENTS WITH PERIPHERAL 
VASCULAR DISEASE 
A Prchminiry Report 

BEtERL'i C SMITH UD FACS, »nd EDITH a ScD^ Sew loric. New 'iert 


HE mbilit) of HI extremitj lJ de- 
pmdent upon the Htentf blood 
which reaches it through its main 
arteries or through thdr branches 
which cooftitute the coliateral drculalion 
Prognosii and results of therap^ m peripheral 
vascular disease could be more accuratelj 
judged if a sunple obJectiN'e method were 
available for measuring the arterial flow 
through these two arculatlons- ilost of the 
aN-milable ph\aiological tesu are cGmcalK Im* 
pracUcabVe In searching for a practical pro- 
cedure it occurred to one of us (BCS) a^t 
a >-ears ago that if radioactive sodium were m 
^e^ed intraNmouslN at the antecubitai foasa 
Its arrival m other ports of the body could be 
reoirded h\ a Oiger ilueUcr counter and 
thus arcuIatKm ume from arm to an> dedred 
region obtajoed Since there is constant inter 
change of sodium between blood pksma and 
extrarascular dutd the amount of radioactive 
isotope «i0 increase in an\ particular region 
until ccfuihbnum ii attained This can be fol 
lowed b\ the rate of response of the counter 
The manner m which tlus equnibrium is built 
up roav be related to the degree of pathological 
change m the >T8sels of extrrrmt) 

The problcfn was discussed with Profeiior 
John R Chinning of the department of ph>"8- 
icMof Columbia Unnorif^ and hekmdl^ con- 
tented to pro\Tde the radioacti\'e sodium from 
the cvxJotron laboratory and to lend a Gdger 
Moeller counter for mating the roeasurcnients. 
The authors are greatly indebted to several 
members of the oxlotron laboratory for tbcir 
co-opemtjon ihroughoot the course of this 
WDlt 

Fm tS* DqartiBan cd Swiaj aarl KaHUofictl Eosna, 

Cijinf tt nnacm»< md Sqr— ODa, l.itwn* r ilh 

tb« ud ^ fTUt tna Uw UUt iaifat Ur’S* Fanwlttw 


All patients mvcstigatcd have had complete 
dimc^ examinations directed toward dx^v 
enng the profundity of the pathological chang 
es m thdr ^'ascuiar s>‘stems. History and 
pb)vcai examination have been supplernented 
by \-anom laboratory tests, radJographk and 
oidHometnc studies, observation ^ local tern 
perature response after peripheral nerve block, 
and re-examination during and after vanous 
treatments In addition to oormals, the fol 
lowing types of case ha\T been studied artcri 
csderosis with and without dubetea, penph 
era! tbromboiu and embolus thrombojmgutis 
obliterans sderoderma, Raynaud s disease 
Rtymaod s syndrome, iiwuryam frostbite im 
menion foot and eaaential ^v-pertensioo At 
present onlv a few indixidoais have been ex 
amined in each gnxip but the lewal senes 
are bdng stcadll) Increased To date approxi 
male)) 6o patients have been stodled 
The results obtained have been definite ob- 
jective and uninfluenced b\ the observer the 
environment or the cooditioii of the patwot 
(except for his disease) Information ob- 
tained has supplemented clinical and labora 
tory methods vieWing valuable data concern 
mg the patency of the main and coDateral cir 
culaUon In particular preoperative studies 
of patients coming to ampaialion have been 
valuable in confirming cbnicai impresaioos of 
competenev of mam or coliateral circulation 
to permit heahng below the knee joint. Fur 
thcr studies are projected to aid diagnosis and 
check results of treatments. It b felt that a 
sufficient number of tests have now been 
made to set up standards for subsequent study 
and to warrant the presentation of thb pre 
limlnary report. A more detailed dmkal 
study cd Qiustrative cases b in preparation at 
the present time 
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There have been no untoward local or sya- 
termc reactions to the use of the radioactive 
isotope Many of the patients observed have 
been ambulatorv and have not required hos 
pitalization for this 3 tud> 

The radioactivT sodium is prepared m the 
c>clotron by bombarding sodium metaboratc 
with deutcroQs The metaborate containing 
the active atoms is dissolved in water aadi 
fied with hydrochloric aad and treated with 
roeth>l alcohol The resulUng methvl borate 
and water are driven o2 by heating leaving 
sodium chlonde This is dissolved m stcnle 
distilled water to give the desired concentra 
tion for mjection and autoclaved for an hour 
The atoms of the radioactive isotope form a 
very small percentage of all the sodium atoms 
present In 5 cubic centimeters of normal sa 
Ime containing 200 raicrocunes (2oo;£c) of 
radiosodium (which is more than is usually 
administered) fewer than r in 10 million so- 
dium atoms are active the rest arc ordmarv 
stable isotope However the ordinary and 
radioactive ones are mdistmgiuahable and in 
separable until the radioactive ones disinte 
grate In the instant of diamtegratmg the 
radioactive atoms emit 0 particles and y rays 
and become atoms of stable magnesium The 
amount of magnesium thus formed is entirely 
too gmftll to have anv demonstrable effect be 
ing for the quantities here ated of the order 
of a milhonth of a miCTogram The radiation 
15 detected by the Geiger Mueller tube and 
the recordmg apparatus pves an audible diet 
for every dismtegration (or every 2 4, 8 16 
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or 32 disintegrations according to a scaling 
adjustment) The amount of radiation the 
patient 8 b^y receives m the total dismtc 
gratiOD of the amount under discussion is less 
than 1 roentgen 

The experimental procedure which has been 
found most useful is as follows The Geiger 
Mueller tube is placed against the sole of the 
foot to which the arcuiation time is desired 
as shown in Figure 1 The solution to be ad 
ministered is carefully measured m a synnge 
precautions being taken to assure that none 
IS spilled anywhere m the room and that none 
gets on the hands of the person making the m 
jection or handling the counter The amount 
used vanes from 50 to 300 microcuncs of ra 
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Ft( V Norsiftk. EktA tbpakx bdlkl-ap to cpanUnf 
nl< t foot m peiod tnMDctBiUtT [ounlnx iB)cctio(L 
tjpa d tyntol n^rtiaitB ooe lot^TvliaL No diffrraica 
era obanrcd beta m rifbt and irft tooC 

dio*odium depending on the length of time 
the teit 1* to last what blood itudies are to be 
made etc Itiicontainedlnfrora^toiocuUc 
centimeters of nonnaJ or oearl) normal sahne 
While the t)Tlnge containing the material U 
held dose to the iito of the mjeetjon (uaually 
an antecnbltal \Tin) the amflng device on the 
coimter u adjusted so that i or i dicka are 
beard each 5 acconds. These are due to counic 
rayi and other background radiation as well 
as to the effect of the nuioacti\T material to 
be injected The injection and the electric 


•top clock are started simultaoeousl} 
coonta are recorded every s iecondi the time 
of the end of the injection also bang noted 
(The injection is made as rapidly as feasible 
through a No i8-ao nuge needle ) 

^Vbm the matenal reaches the foot 
number of dicks per 5 sccoekIs Inaeases de£ 
nltely and sharply the 5 second counting U 
however carried on for about a minute longer 
to be sure that no erratic background has boD 
mistaken for the arrival of the matenal After 
this, counting Is earned oat minnte by minute 
as the biuld up to equihbnum proceeds. After 
10 or 1 5 minutes (or sometimes lets) the count 
er IS shifted to the other foot Subsequently 
measurements arc made at %'ariou3 regions of 
the legs arms, hands etc. with frequent re 
turn to the feet 

The 5 second data ma> be plotted as shown 
in Figure a for the determination of ann-to- 
foot amilatjon time (or it can be estimated 
directJ\ from the data) Orculatwo tiroes 
ba>e been determ uied in 45 individuals the 
a\-mge value was 45 leconds bat the ranee 
vnucotisudertble The highest was 90 seconds 
in an elderly diabetic artenasderobc woman 
who was fibnJlatlng at the time of the test 
The lo w e st was 15 seconds m a yoong man 
withapulseof 100 suffering from tclerodOTia. 
In 15 irxiividuals consider^ to be normal as 
far as drculatlon was con ce med 13 fell be 
t ween 45 and 55 seconds, two were 60 and 
three 35 or 40 secoods. In 5 patients with 
thromboangiitis obliterans circulation tiroes 
were al] below 35 seasnds '^ven artenosclcr 
otjcs showed a range between 30 and 80 sec 
oods. There seems to be a correlation of the 
circulation time with the stage of the disease 
Four cases with ulceration and inflammation 
(3 diabetics) showed limes below 35 secood* 

Hubbard Preston and Ross have empkned 
radlosodium in a somewhat similar manner to 
determine drculaticm time in Infants their 
method of legistratloo appears to haNT been 
more complicated than the one herein de- 
•enbed (i) 

hlore promising than Qrculatkm tune as a 
dmical aid is the curve of equilibrium build 
up Figure 3 shows data for the first 45 min 
utes for 8 normal indiNiduals whose weights 
\'aried from 50 to 75 kilograms. (No adjust 
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Cl OSURE OF THE OPEN CHEST FOI LOWING THE SCHED 
OPERATION FOR TUBERCULOUS EMPYEMA 

M VsDEL NN'EINSTEIN M D J cSuoa Ilaghti, hew \or^ 


T he present div rtcHctl surgial 
trtmlmcnt for tofierculotu empyema 
hai been to luccettful that not onI> 
havT many hvn been «a\Td but alto 
man) individuals have been enabled to rctorn 
to o^ul punujti In life Ilcrwm'ef op- 
eraliN’c treatment ttill falls thort of Its max 
Imum achievement becBose of the length of 
time required to control the empyema and to 
discharge the patient from the bc^tal with a 
healed wxHinci. Therefore our edortt thoold 
henceforth be directed toward redudng ana 
tomlcal defonnity conserving musculMkele 
tal and respiratory function and expediting 
the healing of the open chest wound. 

The present stud) concerns the author's ex 
perience In dosing wide open chest vrouods 
fofkmng the Sch^ operation tn subtotal 
scapale<lofnT and plastic mosde ups. Ihe 
resuts are presented in a group of 6 paticsts 
who have uul what Is to^y considered the 
most effecthe t)‘pc of sorgical treatment for 
tuberculous em^xma namely an qien 
iboracotomy for emp)Traa drainage followed 
in a few da)^ by a tlwracoplasty with the re 
moval of at least s til^ and subiC' 

quently by the radl^ ocbede operation The 
Sdiedc proccdorc removes the entire roof of 
the empyema cavity This consists of thick 
ened nanctal pleura ribs that ba\'e regcDcr 
ated foUowing thoracoplast) and the rnnain 
Ing intact ribs which 11111 o%Trhang the pleural 
space The result is a wide open chest and a 
sauceriicd e mp )TTna caMty in the bottom of 
which one can see the coUapsed long co\’ered 
only by visceral pleura (9) 

This method of UeatmMt b prescribed for 
tuberculous patients with cvidenl brcmdio- 
pleural hstul^ as for example In frank muerd 
Infection pleuAl exudates or In em pyema 
fluids with a high Gaflky counL In the latter 
it IS believed that a small flstula opens and 


M* 


doses btennittently and aoon causes 

infection in the pleural Doing and even 
tuaDy in the uninMDhTd lung parenchyma 
The presence of such a fistula also predispose* 
to bf^n abscess and cerebral air embolism (5) 
Strangely enough most of these patients have 
conUolW undalying pulmonary disease b 
are now suflcriDg from one of the compll'-* 
tlons of tuberculosis the cmp)Tma. As 
pointed out b> Alexander the absolute num 
Dcr of both pure and mixed tubcrcukms 
erop>tnuta has Increased because of the 
Increasing use of artifidal poenmotborax. 


The open chest following the Sebede op- 
eration presents one of the largest post 
ocicrmtJve wounds cocoonteTed an)’wbcre b 
the bod) The condition and appearance of 
the wound will depend upon the time that has 
elapsed since the Schede operation and the 
amount of healing that has taken place One 
b amased at tia lack of ttvm pab or db- 
comfort with such exiermvt exposure of the 
lung and other tissues. The answer appar 
entJy bes b the fact that marked paradoxical 
breathbg and sevTte anoxia are absent be 
cause of the fixed mediastiuum Thb thick 
enbg of the parietal pleura accompan)'bg the 
emj^Tma bvofves not only the pleura of the 
cb^ wall but also the pleura of the medl 
asUnum, In manner the 
structures are ImmoblHxtd Thus, there b a 
limited shift of the heart and great >'csseb 
with each respiratory movement, and a rigid 
medial wall for the cooiralateral lung The 
resolt U very little blerference with respiia 
tory function b the opposite lung It b thb 
thickened pJeora mecnanbm” ^rith a fixed 
medlastbum that also permits the removal 
of 5 or more ribs b one stage of thoracoplasty 
prior to the Schede operaboo without great 
paraftn-Ttm] breathing or operatl\'B sboi to 
the patient 
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viTjing degree of luccew. The more common 
practice hai been not only to unnxJ the 
plcnrtl ca^■^ty with a Sebede tboracopUitj 
operation but at tkt samt Itni to fUi in the 
resulting cheat defect with miBcIe flaps. Most 
of these operationa were unsuctcicfui in our 
hands Careful itudj re\‘caled that the infee 
tloD present pre\’cntri the flaps from adhenng 
to the lung surface and pockets of pas were 
created In some instances the tuber^ bacilli 
flounihed and rapidly grew In the mosclc 
tissue thus spreading the disease The same 
observation of tubercle badllus growth In 
muscle implants was made by Auerbach who 
studied the postmortem matenal of patients 
who had had an uniuccctffal one stage closure 
of tuberculous pulmonary cavities with muscle 
flaps. The oruj failure in the herewith re- 
ported series of cases is that of the 6tb patient 
who possessed an undlsco^'ered open ca\nt> In 
the lung at the time of operation The result 
was a rapid spread of the tuberculous infection 
Ihroogbout the wour>d and a hematogenous 
InvolN’ementfofkrwedbj death Wheoprunar) 
ckwure of empjTma ca%atiei has been at 
tempted the operative mortaht> has been 
N’crr high since these patients represent the 
poorest turgicsl risks and cannot tolerate too 
long and too matUatlng a surgical procedure 

^me thoraac turgeoni have mobilised and 
cut muscle pedicle flaps at the time of the 
‘ichedc operation with the intention of Im- 
planting them at a later date but the results 
have found unsatisfactory At operation 
we And such musdc flaps atrophied and hea\ 
Il> mliJtrated with fibrous tissue Evidently 
tte proximity of Infection to a loosened mosde 
mass depriNTS It of viabillt> In addition It 
lacks the protection of its normal fascial cov 
crln^ in the muscuioskeietal s^em and the 
moMuation procedure interferes with its 
vasculariiatlon From these observations ft 
was subsequently deeded only to unroof the 
cavity at the first sitting and after several 
months have elapsed to proceed to pUsdc 
musdc closure- During this time the patient 
loses his toxemia the wound becomes cleaner 
and the troublesome tuberde baeflius dis- 
appears. 

However several factors must be carefully 
considered before the thoraac surgeon can 


hope for a successful musdc plastic dovure 0 
an open chest wound 

I BmehaJ Jiitulas must be dosed As 
stated prcviouslv the presence of fistulas Is 
the usual cause of tte se^'ere tuberculous 
cmpvema Ewn if the fistulas are not \-isfbJc 
at operation tbej ma\ still become patent 
from time to time. These fistulas most be 
coraplctclv obliterated If one wishes to elim- 
inate further contamination of the wound by 
pj-ogenes. The latter arc alwaja present in 
the bronchi Suturing the bronchial ostia as 
a method of closure is useless. The oq1> sue 
crsafnl procedure is the application of a muscle 
flap AbrashsnofI in 191 1 was the first to asc a 
pedided muidc flap placed over the mouth of 
a bronchial fistula. Since that time mini 
sorgroni ha\T made use of this principle and 
the results have been satisfactory Pool and 
Garlock dosed larger bronchial fistulas bs 
placing muscle grafts dlirctlj into them 
The) showed hy animal expcnroenti that the 
graft becomes ^rmly united to the wall of the 
bronchus, and In the gross there is evidence of 
the outgrow t h of broochlal epUbdiura to 
co^•e^ the raasde flap There U nooidcnce to 
indicate the presence of inflammatory reaction 
Id the adtecent lung parencb>Tna. 

As applied in this operation for the dosure 
of the open cheat following Schede a large 
mass of pcduncolated rausde has the adcM 
advantage of compre ssi ng the fistulous ostia 
The result fa a finn, permanent dosure This 
method of bronchial fistoal clofure his stood 
the teat of time (5) whereas the use of other 
tissue grafts such as ikin or fat has resulted 
odl) in failure 

a Tkt chert wevnd wnst be talisfaciarj for 
(hture The Schede operation should lea\'c a 
“laocerixed cavity that is, a flat wound 
without OTiharglng edget of thickened 
parietal pleura or rib stumps. This dimmates 
the formation of pockets of fluid which ms\ 
dissect the musde flaps off the lung surface 
No abscess cavities or sinuses should be 
pretent If found, they most be so treated 
that only one cavity remains before Insertion 
of the flaps. The area of chest wall surrourHl 
Ing the wound should be c%-cn and free from 
prominent flaring rflat. If musde pedide flaps 
must pass over irregularly projeetbg rfbi be- 
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fiHi thoold, be tccompUihed witli u Dttle 
traoma to the pedided graft aa posdble so 
that tiinie Mabiilty mav be retain^ Qamp- 
bg of the moade, especially the detached end 
only predispotet to necrosb aod a failure to 
adhere and grow The graft should be so 
fasbooed that the attached end remabs dote 
to the Tascolar supply to that adequate noor 
lahment ma) be maintained 

Sbce the iDodem thoracoplasty operation 
m\*olves the posterolateral portion of the 
chest and Is followed b thu region by the 
Schede operation, the available mnades for 
dosnre are the saaoepbaht, latbsimus doriL 
tnpeihia, and scapula matcLes. Therefore all 
prdimlnary operatlona that bvolve these 
musdes should be so earned out that a 
minimum of mnsde tissue (s sccdooed or 
traumatiaed. For example when thoraco- 
plasty is done the latiasuncn dorai musde can 
be mobilized and not sectioned If good wound 
exposure U desired However If musdes are 
se i Tred durbg the operatfoo careful sutunng 
should be done to accorapUah good ap 
prozunadon and firm beafing In other woros, 
as soon as radical surgery la planned for 
tubercukms em p yem a padents, one should 
conaeire all available musde tissue so that 

f ilastic dosnre may be accompfisbed at a 
ature date with antraumatiz^ and well 
vascalarized maaculature 
5 ilecJujtna ^ musd* fiU” for tb* 
chid The trapezius musde Is not very Im- 
portant b shapbg mnsde grafts. It is a 
broad, fiat tiiangr^ musde with its base at 
the EtHKhan Ibe and its apex at the acromion 
process of the davide. It cannot be fashioned 
into a long pedunculated fiap but it may be 
utilized with the rbomboldii musdes as part of 
the siTOrfiail musde group that remains 
after the scapula Is resected However the 
trapezius a very often thb and worthless 
beoune of musde atrophy rince previous 
thoracoplasty operadons ha>T sectioned It 
one or more tirnn. 

The scapula musde*, however are valuable 
for musde fills ebce th^ are b doscst relation 
to the superior portion of the empyema sbut. 
After removal of the krwer third or half of the 
scapula bone the infraspinatus and sub- 
tcapularis readily drop bto the sbns. If a 


long high apical sums Is present because of a 
complete empyema cavity the scapular mus- 
des cannot reach the nppennost limit. To fill 
b this area the latiiaimus dors! is used. In 
order to secure a long musde fiap a piece of 
latisaimus must be dissected aluKist as far 
down as its origm on the posterior third of the 
lilac crest- Ahove the latlisbias dors! b left 
attached to the lower end of the scapula and 
dose to the bfraspinatiu musde to that after 
scapula resection It may be roUed under the 
reinainbg bone as part of the endre musde 
moss. The latiislmus dom musde is Ideally 
situated for e m p y e m a cavitj filb b that it is 
located lust at the anterior border of the open 
chest- An additional advantage b usbg thb' 
musde b the fact that, nnlnre many other 
musdes used for pedided musde flaps, it con 
tains a minimum of tendinous or aponeurotic 
tissue This makes for rapid and efieebve 
union with underiymg stru ctur es. In small 
cmm'cma cavibea a tospula resectkoi with a 
latm^us dorzf musde mp may be aU that ts 
oeceswuy for good closure. However most 
residual pleural spaces are large and therefore 
require more muscle to complete the plastic 
procedure. We then must make use of an 
additional mnsde the erector cpbft located 
poslenorly 

The erector sptnae musde nonnally fifis b 
the hollow on each side of the spinous procesa- 
es. It b more bulky than the latissimns and 
fortunately has not been traumatized by pre- 
vious operatJons When mobilized It can form 
a pedk^ musde fiap of considerable length 
and breadth. Its locabon b too far posteHor 
to make it available for filling b the apex of 
a long emp^'cma ibus. Besides, it would 
desen*^ too circuitous a course around and 
under the scapula to reach that place Better 
use can be made of it to cover the exposed 
lower lung area, especially sbce it can form a 
bng wicb musde mwM saSdent to cover a 
large surface 

® AHESTHiaiA 

Inhalation anesthesia a the method of 
choice and b ovir hands cydopropane has 
been very latbfactory An mtratiacbeal 
catheter b unnecessary sbce these patients 
expectorate little and art never in danger of 
inundation by bronchial sccrelions. The hmg 
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He. Fredsg of Itdahnni <iant rntuck prvpAntory to KTcriiig it belcnr fnxs it* 
ttt&unKQt to niSf CTCst. la*erc Qlustntes oiridoa ol oU lar 


suffice IS well within view throughout the op- 
eration and can be kept covered b> hot packs 
and aspirated free of blood and secretions As 
soon as the muscle flaps are inserted into the 
residual pleural space the open bronchi are 
plugged and the external communications of 
the bronchial tree arc thus closed 
Throughout the operation the anesthetist 
should carefully record the pulse and blood 
pressure since these patients ma> qulcklv 
plunge into shock from the blood loss and op- 
erative trauma Thej usually come to opera 
tion with a diminished blood volume and a 
lowered vital capadt> while manj of them 
suffer from avitaminosis and extensive amjloi 
dosis. For these reasons atrated blood plas- 
ma and glucose with salme are administered 
during the procedure by means of a cannula 
sutured into the Internal saphenous vem 

OPERATION 

IncuicH The inasion represents an ex 
dsion of all the old scars resulting from the 


posterolateral thoracoplasty and Sebede op- 
eiabODS (Fig i) Scar tissue is too poorly 
noimahed to be used for suturing or fon any 
type of plastic closure The resected wound 
raargm also mcludes granulation tissue and in 
folded skin up to the visceral pleura A large 
amount of akin ha^ grown under the vertebral 
border of the acapula and this must also be re 
moved To dissect and mobilize a long flap of 
latiasunus dorsi it is usuallj necessary to make 
an additional vertical skin maaion of 3 to 4 
inches downward toward the iliac crest Fol 
lowmg this the deep fasaa all around the 
wound 13 separated from the subcutaneous fat 
by sharp dissection for a distance of one half 
to one mch bcyoi^d the hne of masion thus 
mobilizing the eitracostal muscles and pre 
panog the wound for rapid closure at the end 
of the operation 

Procedure A rapid search is made for 
smuses and abscess pockets bj direct vision 
probing with the glo\'ed finger and mstni 
mentation If th^ are discovered they 
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Sfntntioa uid MbKsp«kfi> 

ttCi u ei {ran umor el tcipak, prwr t wtrtoca] r 

wc tM 0^ ihu bou laiatj MMairUiu (m ttp el 
tetfnhf tnd kdmmat onude* b tra^ibrocd by ecapckr 
to ec tio u ttnct U IS be tBrocd sader vopuls ta rwfa ftpex 
el ^wce 

ihould be unroofed eia*ed, or curetted The 
\’iscenl pleura etn-enng the lung U not inter 
fered mth m an) wa) wbataoever alnce 
procedure* Rich ai curetting or croas-hatching 
ma) gl^T riae to addiQcmal tiatulaa or fatal air 
emboltcm 

The operator • attentioD b next directed to 
the upper portion of the rendual eropyeraa 
cavit) where one catimate* the amount of 
latusunus donii Bap that would be nerewnry 
for dofure If the patient onginaDy had a 
limited pleural cavity becauae of dntion of 
the upper lobe to the cheit wall, then leta 
rauadc will be needed and the proUem u rela 
tlvcly simple If the cavity b extenalTe con 
siderablc muade tiasue will be required The 
btiasimui is carefull) dtsaected with the 
icalpcl both luperfidall) from the aub- 
cutaneous tbaue and deepl) from the chest 



Ha-s Mur roeetioo erf b«(T KSpobk ktladDsdoril 
ud (Ttrur arfma moide sr luMawd and taedt 
ready (or uppunatitim 


wall (Fifl i) Twoormorekodwrdan^ire 
placed distal to the Une of propoaed aecuonuig 
and the muacfe b inosed proximal to the 
dampa. In this roanner the muade fibers to 
be used m the flap are not traumatized 
Suture hntures around the damps control 
bleeding from the remaining mui^ stump 
dose to its attachment to the crest of t^ 
Ulum 

The lower third to ooe half of the scapula U 
now dissected m the manner deserfbed m de- 
Ull elsewhere (4) The resectioo eitendi up- 
ward on the flat bod> of the scapula to a li» 
corresponding with the origm of the spine 
from the vertebral border (Fig 1) Thb pro- 
cedure reveab a large mosde man containing 
the detached sobscapularb and mfraipinatus 
muscles. Thus, these muscles are now length- 
ened as U alio the btisBmus dorsl The 
latlasimus muscle U dissected posteriorly from 
the lumbar faida and together with the scapu 
lar muscles, the trapenus, and rhombcridi, 
forms a large sizeti pedided muscle flap 
(Fig 3) The end of the latbaimus b folded 
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the pleu^ cavity filled 

npon Itself and forced upward to fill the apex 
of the pleural sinus Since this area is now 
plugged with a muscle fill it is usuall> im 
possible to fix the end of the muscle to the 
highest point of the sinus bv suture More 
over this is unnecessary amcc several inter 
rupted catgut sutures placed m the cheat wall 
structures )U3t bc\ond the lung margin will 
maintam the mass m place The cut ed^ of 
the trapezius and rhomboid muscles if large 
enough are crowded into the space and also 
sutured to the paravertebral edge of the 
wound (Fig 4) 

However In large open chest cavities the 
lower portion of the lung is still exposed To 
co\Tr this the erector spmae muscle is utilized 
Dissection is earned along this muscle lateral 
ly where it is attached to the nbs and medially 
as far down as the lumbar region where it 
anses from the spmes of the lumbar vertebrae 
When the proper length is mobilized it is in 
osed low down proximally to a or 3 Kochcr 
clamps. The large muscle flap is now gradual 
1> raised off the nbs and vertebrae up toa pomt 



Flj. j. Eitclor ipinae nra*cleiprc*d oat over lowTr por 
tkmofiunf. Insert iliow* wtiood ck»nro with two Penio« 
druot, the poelericr 00c for the dead tp*ct created by re 
nova! of erector fpuiae masde 

that gives it enough length completeh to 
cover the lower and remainmg exposed lung 
Interrupted catgut sutures affix it to the chest 
wall tissues beyond the lung penphery so that 
the latter is completely covered with an ade 
quate amount of musde The residual pleural 
cavity IS now obliterated by muscle fills and 
the lung is no longer exposed (Fig 5) 

Cloxure The wound is ready for closure and 
the musde layer mobilization that was done 
immediately following the masion permits an 
accurate and quick approximation of akm and 
subcutaneous tissue Interrupted silk or nylon 
Stewart sutures arc used care bemg exercised 
not to place too many sutures m areas likdy to 
become necrotic as m the pomted comers of 
akm flaps. The removal of the erector spmae 
musde leaves behind a space that is cert^ to 
collect serosanguinous fluid A stab wound is 
made m this area low down and a rubber 
tissue drain inserted Another dram Is usually 

E laced somewhere in the suture Ime on the 
itcral chest wall below the scapula 
The dressings are placed snugly preferably 
with sea sponges incorporated m them so that 
the flaps will be well apphed to imderlydng sur 
faces and collections of fluid thus avoided 
TTm arm is strapped to the chest by a(ibesi\'e 
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m order cot to duturb tbe attAduiKot* of the 
mujde dapt. 

P Oa r OPU LATIVT COCMl 

Once tliete patienti react from thdr op- 
eration their course Is smooth §rtd UDeveotfuL 
^ddluorud blood and plasma ^la^ be required 
from time to time. An ana arkl respiratory 
diitarbances ore otuaJly not ae^eie The 
climinatioti of a suppurating cheat vround with 
open bronchial fistulas diminishes the toxemia, 
and the patients graduall> improiT. The first 
dressing is poftponed for one week to giiT the 
musde flaps a chance to affix themselves to 
underlying structures just as in tkln grafting 
Tbe drams arxl all sutures are remov^ at the 
same time After 5 or 6 weeks if the wounds 
are almost dosed tbe patients ma) leave the 
bospitaL 

^ CASE aEPOais 

Tbe foiegolDg operatlN'c plan for closing the 
open chest was dcaded upon after a dis- 
appomtmg experience with 2 patients. The 
fir^ patient R^I had two stages of thora 
coplssty a Schede operation with scapu 
lectom> two operations for renamg the 
previous Sebede and finallv a third Schede 
revison operation During this third Schede 


reviskn (b> the author January no 1939) » 
large numlxr of suppurating sinoaes were en 
countered arlxliig fnm osteom>*elitis of mtact 
ribs rib stumps, regenerated riba, and scapula 
Tbe openbOQ consisted cd unroofing or ez 
dsing all invohrd areas of suppuration and 
the removing of oateomyehtic boot An at 
tempt was toen made to cover over a small 
area of closed lung by a flap of latissmus 
dorsi This muscle was small and atrophied 
from the previous surgical procedures Tbe 
muscle flap failed to tue the wound became 
extensively infected and a few months later 
the patient developed cavitary disease of the 
contralateral lung with severe and rep ea ted 
berooptyies. He expired 7 months later Tbe 
secDfid patient R 3 had a tuberculous em- 
pj’ema which was treated by thoracotomy and 
thoracoplasty on January 37 1939. Foflowmg 
this, an attempt was made to combuie the 
operation of Sebede with srapulectomy and 
muscle flap doeura all in one stage The re 
salt was ansucccsaful because the suppuration 
present was too eitensi%T and the organisms 
too virulent- Tbe profuse drainage from tbe 
wound loosened the implanted muscle flaps 
and a large portion of the empyema cavitv 
pcrsiited- 



WEINSTEIN CLOSURE OF OPEN CHEST AFTER SCHEDE OPERATION 157 



Fig. 8, left, An extmnecueof &wldeopen chcstm * feniAlepcbeDt wbowdgbed 
OEKlcr So potm^ Thli condition rwulted from* tubocnloui cinpycm» with titcn- 
■1 t« itrcptococcui lofection of extrmpkanl Bp4cc. 

Fig g. Succeufol dosure *fter revlibm of mim7 tlnusa aod tbe removnl oil moch 
octeomydiUc bocte. Soqxila rejected and UriwrimM doni roujde nppUatfld. Good 
am funrfoci 


A deasion was then made to perform the 
muscle plastic operation onlv if the following 
conditions prevafled (i) relatively dean 
wound free from tuberde boalli and other 
virulent organisms (2) granulatm^ wounds 
well saucenied with no overhanging nbs or 
tuberculous pleura (3) patients without the 
toiemia that results from unroofed empyema 
cavities 

Case i Patient CN a colored female »8 years 
of age became ill July 1935 Pncumotborai wi* 
Instituted on n^t tide August, 193s Fluid de- 
veloped November 1935 Repcatea aspirations 
yteloed sterile fluid- She entered Sea View Hospital 
Mirdii6 1936 and was discharged m July 1936 as 
an arrested case. Spnhun was negatfre and efunng 
her stay fluid was st^c She was foDowed m dinic, 
had refills every 3 weeks and m February 1937 was 
told that fluid bad disappeared In February im 8 
she began to streak iputum turned positive She 
was readmitted to Sea View Hospital m July 1938 
Fluid now showed Gaffky m sputum Gaftkv I\ 
In November 1938 the ejpectorated methylene 
blue from pleural cavity no fever was nreaenL 

Thoracotomy was p^ormed November 4 1938 
Involving 6th n^t intercostal space. First stage 
thoracoplasty was done on November ii 1938 
Upper three ribt were removed To provide better 
pleural cavity drainage, a i * Inch sement of oth rib 
was removed and lai^ tube inserted. Second stan 
thoracoplasty was done December 16 1938 and 4t^ 


5th and 6th rib* ?reit removed Sebede operation 
wasperformed January 6 1939. F.Ttcniiive onroofiag 
of empyema cavity was accomplBhed by removmg 
regenerated ribs 7th 8th and 9th mtact tiba and 
aD paiKtal pleura Cavity was left wide open and 
pacxed with game PaUent was maiiedly shocked 
Operative time was 14 minutes. Pathological report 
revealed Areas of caseation in panetal pleura 
diagnosis tuberculous empyema walL 

Moscie flsp closure cn chest was carried out 
February S4 1939 Complete empyema was present 
with wide open chest and clean and granulating 
voond (Fig 6) Wide exasion of scar and inverted 
skin was made and lower one third of scapula re 
sected Flap of latmimus dorii was sutured mto 
wound with scapula muscles. Small, lowennoet por 
tion of wound was covered only by trin and fat since 
muscle flap was Inadequate to cover entire area. If 
patient were not m m!nil*r additional muscle as 
erector spmae, would have been necessary Pnmary 
closure of wound was done with mterrupted *nr 
sutures Postopermtivo course was uneventfi^ The 
wound drained seroaangutneoui material but healed 
by primary union in 17 days (^ig 7) 

Case 2 Patient C N a white fcniale 16 yean of 
age was admitted to Sea View Hospital August 93 
1037 There was histoiy of onset 0/ dsease m 
Feoruary 1936 with coltf cough fever and loss of 
weight. Sputum examination was negative but 
gastric positive. 

Pneumothorax was done on September 9 1936 
Fluid developed in January 1937 which was neg* 
tive for tubeitJe baoUl and pyogenes On February 
18 1937 two days after a refill patient developed 
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Fill o, k(l TUi pKt r« don Dot pvtrar ilir fmfl mrsi n/ ibr oyn wnc 

ana rt brU rtov I tnnik iWkrauiR tW Vbrrtr ofrntjrn tb« oc*d un 

a^uaOy bntr bmav ui additme I aftriic6iut oa)f>’<i nopj-naa, MjpporatiaK 
nlnpWnJ «pacc a* tdtij rarnrtL 

I K. Uoand brakd by prma/y aruoa Uufl 4 rrk Vm foVtiim do< 
Ifmtly rr^mlrd 


trmiwrat n. o< 104 tifirtp* f nrf flukl ana coo 
UotM btrep* *«nn brtniJ Itoi^ but no t brtric 
banlL SV r cn tr'tfrp4ncnfart «r«cn and 
rtfoatrlin od ImmtoJ ih atncUonDm 
nulH w* tupl foe trcplofocro' and (obcrctc 
baaDbtmiba rrma cd anni ^ncr kpnl. 037 
'Nfut ivd fi tne sank nalbarv am nemt 
piuent l>c^pf «pcr1ixatc»l axlh Im blue Shcleft 
rio«yntal jpia t 1 tet »rtb 00 pet emt o>Ua|i'C 
rd rrfcfat I k 

Patmt a re* Im tied t nvjoth bter «tth 
hKtorj f ha UK bem err iH t bnnie th fc%cr 
d)vfioca nd Ih rapttl ream blirm o< (hiid riaid 
«aj tbrk a U U*t» /rrmi Ih bcmolktic trcpio- 
cocco bul no I bperric banlh I'atirat » ert 
I te VnlrTtrept icoccw^ acnim aod prontrii » 

■ Kate trxd but there no pronotjacrtl nprtn 
ment Sputum and m tne satTuoaltoo^ *m ortm 
d Lo K f iJrd t ir<\p3c»d 

Fir-t liKC tbafi opUn » performed oo 
Deermber Ji iqj; I |>peT ihrre nb» ere removed 
under hxal ane'ihr'ia IhMcidarr *aa foUo«ed bj 
'<Tefr rtreptoeucon infeettcm of endrr woumL 
Thoricotnm a^ dot>e on Ma 1 oj8 T be ■r*» 
marled b 6th tmp*fe mtdatilUn line Second 
U4K ibotacopla t «a perfe m aed ou \ m t > 
iQjS nd 4th tth and 6th rfb> mere rem ok T d Ei» 
tire cbe«t all ai a * ide otam puruleot cavJiT be- 
cause of the addrtlofial InidetiTal Infeclioc. Schedc 
operation *a performed Sqit ember 6 lo^S end 7th 
and Sth nbt mere removed Pinetal pieara w* e* 
tofelher with til reKeneraled bone Larite 
•^ucerbtd eavHy le* hrd (I t, S) 

>lo<eie ph tic operatton * performe d cm 
October 6 1636- opened and uebed 


and o»!et>™\H be bone rttomed SuMotaJ rr'ectlon 
td acapuU aa nrr>ed out. Latminua doed a 
mobilkvii nd vtlami k>« down toerthrr a th 
odra ptnate m utumlt tepof pbujal carlt 
llo«c\er mnde hH barrfr cinTrri rmabbK hiKK 
rnmar> rhmire of I nd f t wa na b lSmre*e 
drain a b wrtnl k>*tr an*W OrerallnK time 
a 4S Bun le^ Wmml *HI hetWd after aorral 
»reV U *K g' Thmwa e\nany puruWBt diam 
*e Con alevnser * debjrd b) a *evrTe ttick 
of jp^Mrra U/ed rtbntK Palieniwa dWiarjedil 
1 u»o 

"niir pDtleot prracnlcU the pooreat ofCTal[\T 
rbk oi the aenf* becaiue of the •cN'cre mued 
infection cmp\TTna with Streptococcus hemo- 
tnij the comphottinR ihoracordailx 
wound infection Her weight during the 
Sebede and muack pUjtic operationi was ie*a 
than 00 pounds \-iuJ ctp*dt> ooo cubic 
ccnllmeten. 1 ollow up emnination on No\ 
ember t >WJ rekraled a well patient weigh 
Ing ISO pounds and working os salesgirl In a 
retail store 5 dasi a week 

Caatj Paticnl if r a »hitc female 3 traraof 
aier mat admitted \pnl » lat* Her chett mall wa 
eoUapwd by te\eTal operation*, a d the cTwratlvc 
*C4ncootamed four dramtuK dnovet. TbeduKnou* 
of pulmonary luberculcrd wm made h 030 f 
October o( tiat ve*r pneumothorai mai bd cm 
aobwcroentlv followed by thoracowopy A rlKnt 
pleural effudon developed awl her *put m becam 



^VEINSTEEs CLOSURE OF OPEN CHEST AFTER SCHEDE OPERATION 159 



Flf II, Hi. SU rfhi miKrfTil at lliCtfmcopift»ty optT»ti«\ foUoired by A Schede 
procedure, W ound failed to eWe *ftcT j year* of dafly drtailn** and in fpite of 
a wpplemetjtary anterior tboracoplaaty operation Scapula form* a dstJnet roof 
over a Large Vxulated area of pua 

ilg, ij. Adwraate filUnf of *pace *nlh firm cioaore rtaullcd frwn leKtrtioo erf 
•capula tbe unpUDtmg of Utbaimn* dont and erector tplnae anadca. 


negatire In September 1940 mixed Weetton 
empitnu developed 

Fint aUge tnoricopUaty w« earned out in 
December 1940, Wound b^me infected Tborm 
CDtom> wu done in Itouaio i 94 i Second ttage 
tbora^Ujt> waa performed in April 1941 Wound 
became mfected. Third atage thorac^Uaty waa 
done in June. 1941 \\ oond Infection develop^ fol- 
loa^bydraimngsmirae*. She was then admitted to 
Sea Meir Hospital where upton admttiicKi and until 
difcharge all aputnm and gastric examinations were 
negative. Schede operatkan was performed on June 
30 194a Four luppuratinc amoaei devretop^ in 
operative acar connccling rrith a large Infected extra 
pleural apace which extended throughout the length 
and breadth of the hemithorax. A sinus tract was 
present m the outer poaterfor pwrtkin of the breast 
continuous with tha large pocket of pua There was 
no osteomyclitn ol rege n erated or unremoved rib* 
On probmg a linos tract on lateral cheat wall was 
found to enter an empyema cavity The latter con 
tabled thick, gray brown pu*, and reached to level 
of 3rd rib aupenorij m the full anteroposterior 
dim^Hm of the cbe*t Panctal pleura was three 
quarter* of an Inch thick. Complete unroofing of 
cilrapltural apace including breast »lnu* vris earned 
out then plenral »pace was made continooa* with 
eitraplcural apace b\ the eiosIoQ of panetal plenra 
and regenerated rfbi. Lower third of fcapolia was 
remoi"^ because It was adherent to riba. Cbe»t wall 
*iith exposed lung was left wide open and packed 
Tinuc remoiTd at operation thowed acute and 
chronic InOammatkm hut no e\^dcncc ol active 
tubercukrui Subsequent smear* ihowed no tubercle 


bacflli but Staphylococcus aureus and BaoJlus coli 
always present 

Musde plastic operation was performed on J'une 4 
194J Oid scar was excised (I^ 10) Lttissimua 
dorsi was dissected free down to crest of Eium bat 
this musde was greatly atrophied. Therefore the 
erector ipinae was mobOiied for a length of 5 inches 
and both mosdes were sutured Into the pleural apace 
covering the lung Primary closure of wound was 
made with two drains. Wound was well headed 
within 4 weeks (Fig 11) 

At the end of the Schede operation this 
patient presented the largest chest wound of 
all the patients m. the senes This wa.* partly 
due to the fact that the large extrapleural 
space was opened as well as the pleural space 
Evidently there was wound contamination b\ 
the cmp>Tma resulting m the infected extra 
pleural space Only a moderate amount of 
shoulder and arm restriction resulted 

Cabx 4 Patient LN a white female 37 year* of 
age wa* admitted July *5 1940 with a hijtory of 
onset of diacaie in 1993 ^tb cough and itreaking. 
Pneumothonz wai carried out m igaa Two year* 
later dear fluid developed. Patient returned mime 
from «anJtanum in 1938 No further refills de 
veloped In hlarch 1940 she had pain dyipnci 
and fever Aspiration yielded pus Sputum was al 
way* negative Methylene blue was never ex 
pedorated. Thoracotomy was peifonned in 1940 at 
another hospital drainage tube was pUcea Just 
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Fil 14. The ppeuunaf pukot aiter 4n oiaoCFVM- A mati e plMtk opcntkB bj the utbdr 

fal utcncoptutjr A krf* open cbert vlth ei|Kaui » ct prtckd naxufn] molt. 

corwlenbfe kiof dacK b pnKDt. Flf. fi. F«« «tcks after (occeMfol nnack pbade 

Fl(. }. nhatntiDitbtuikireof ikmATKlnbartBaeofa ckaw Flm priiaary nnke m ncre dnisaie Patfept 
tkmuttxlnxcnJalixtbeck)Bcireo(n)a>arcl>eu<k(ecU. aov rtadr fee acUrt aad pu«h« saotko. 


tkm u tbdnf ^nJa for tbe ekaiore of n)a>ar dkeurkfrcu. 

below ccapmla la tbe 7th latenpairf, Flnt ftife 
tboTtcopfatty «u dooe on October 8 ^ ^PFWt 
tlx rib* were reso 'ed. Scbede opentloc wu cariw 
out oe KoTember 8 940. Ftetinl fp*ce «u cod * 

tldenUy iiulleT fiace tboncoplaity 7U1 Sth ajul 
gtb riW were reaw e d tofetber wrth thfekencd 
perietil pleurt ■ d ren eoeTuted rib*. Pttieatwtsia 
poor ceaditioQ tbrngboat opentno. Bcoiuk p* 
tkst refosed * tnct*^ pkstlc opentioc, AUerwr 
tbotacopksty wu doa t do*e reouiiolog pIranJ 
space Costal cartOafea aixl indies of cotrespood 
fag ribs were renwved. However thrmbage erf 
spac* o ccar red becaose of 'roo&ag oedtanism of 
scapnla. ^ound smears were alwtjs negatir* (or 
taberde baciU (Fig. ) 

Uoscle plastic operatkn was perio r tned on Ton 
ij ptj Exposed limg aseattued 4 mefaes hj 1 
toche* Latitiljiias dorsi was atiopbled and thmaed 
oat. Erector spina Kemed better ttcnrlshed. Both 
mosdes were bapkated into space, after resedioa of 
lower end of scapols. Adeqoate filliog f space re 
tahed. At time of plastic operatloo patients state <rf 
nntritknwa poor weMt pj pmmds. Paslocnlated 
under skin flap bat wltnln 3 months wound was weD 
bealed and patlcot ready for disebarge (Fig 3) 
Thh patJcnt prwented an empy em a apece 
that rcMcd all cSorts at heeling espetaally 
because ol otTrltring scapula. Antenor thora 
coplaaty operatloa failed to dote the apace 
Musde plflJtlc operation could have been per 
formed a \'ean earlier and probably would 
havT ihortencd her hoapltal stay corwderabK 


now ready for actJn snd pawha ssotko. 

Ciae 5 ratlent S a white male 39 years of 
age was admitted to Set View Hospital, August 
CMO. He had a bstory of onset of disew fa July 
M9. and was dsitted t Einp County Hoaptal, 
November 1039. PDetrcDOtboeax waa carried ont fa 
Decenbet 030 Instituted oo right side Piteo- 
mooolyals as tiempted fa January 940. Fbiid 
devetoped kUrth 940. On admimkin to Sea View 
Hoopi^ the pathology wu right caseous pnes 
manic tubercoloals wrtb tabenulooi emprems. 
Tboracotomy vu done on N ci ve m ber 6 940. 

Draissn tube wu faserted between riba. First 
stage tnoracoplast) wu carried ont on Norember 
5 1^40. Seemd stage thoracoplasty and Sdwde 
operation were both done December 10, 940. 

Anterior tboracopluty on F brnary 17 1941 was 
performed u an attempt to dose tbe residaal pfenial 
space. Bat Uus wu unsoctcssfnl 14) Oaaore 
of empyema space wu attempted by a skin and snb- 
entaoeoas tiinie flap, k lost of this sloughed, lea fag 
behind extensive dense sou Usme (Fig. 5) 


described lamer half of scapula wu resect^ 
I^Hsslmas dorsi wu almost nooexistent from sec 
tlouisg t previoot opera tkms. Tb ei ef ore , a pedided 
mnsefe flap wu formed from erector spfaae mode, 
and this alxooat completely co s ei 'e d ex posrd hiag. 
Skfa edges arrre ppro dm ated, but tinder tcrtsWi , 
However wonnd bealed by primary nnkm (Fig. fl) 
Thil caae IHuatratei the failure m open 
cheata to cover expoaed lung dmply by utuii 
ing akin ai>d fat pedided grafta. An accom 
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7 Su patients have been operated opon 
according to this technique Tritn fuccesi m 5 
cases and laflure In i AH 5 patients are ^rell 
enongh to earn a livelihood In part at least, 
and I patient went through childbirth withont 
incident. 

8 The unsaccenfol result occorred In an 
e mam ted Individual weighing about 75 
poends who had an nnreeognTted caseous 
tocos m his lung at the time of operation The 
result was extensive tuberculous infection in 
tbc wound and a hematogenous dissemination 
throughout the body 

9. The pnnaplea involved in this operation 
have been successfully toed by the author in 
treating patients with chest defects resnltlng 
from nontubcrculous empyema The absence 
of tobercuIoQS Inflammation in such cases 


makes for leas chance of complications and 
more rapid wound healing 
Sfaco the completion of this article for 
puMlcatlon a 7th patient waa operated upon 
at another hospital according to the technique 
described Tbc wound healed completely In a 
weeks at which time the patient was dis- 
charged from the hospital 
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TABLE L— dlAKOES OBSEE\TD IN THE BLOOD 
PBESSTJtti: HEHATOCErr AND HEMOCtOBIK 
OT 8 DOCS WITH PJIOPEJOCEPTOZ DZPSES- 



lirger than those given b> FreerD&o for a few 
hours which rrumtaioed the animals Id rood 
crate bN’pertenuon without the productJoD 
of tboch The adrenalin prodoced death by 
inhibition of gartrointestinal motility and 
derangement of carbohydrate metaboliam 
Hamlin and Grcgerten critidaed the work of 
h reeman because of the large amount of adren- 
alin adminiitmd the inaccuracy of the meth 
od of plasma >x>lume determination, and thar 
own failure to find in cats a redaction Id plasma 
\xJumc and shock after adrenalin administra 
tion at a rate four times that found by Cannon 
in response to afferent nenr stimulation This 
was true both for normal and sympetbecto- 
mlicd animals ander both nembutal and local 
anesthesia. iggers found fault with the 
theory for the following reasons (i) It has not 
been demonstrated that the total resistance to 
outflow from the aorta b increased by early 
shock (j) Eipcrirocntal hypertensioo pro- 
duced b\ the Goldblatt method and clinical 
hi’pcrtcnsjon in both of which total peripheral 
reutance Is increased do not cause sbo^ (j) 
Shock IS not prodoced m eiperlmenlal animals 
bv prolonged stimulation of the sympathetica. 
(4) A dose of adrenalin large enongh to cause 


shock damages the heart and the pulmonary 
drcnlatlon Cs) Vasocooitrictlon of the spleen 
throws out more blood Into the drcuIaUon and 
tends to prevent shock. He condudea by stating 
that vasoconstriction in shock is a helpful 
rather than a harmful state 
TTiat Freeman has rejected the theory for 
man u shown by hu recent report with Freed 
man and hfiBa (8) on shock production in 
unanestbetued dogs bv prolong^ continuous 
Injection of adrenalin which states hhere b 
no evidence that dinir^l shock in humans b a 
result of overproduction of adrenalin 

Both experimental and cBnirsl studies have 
been carried out In an attempt to test the val 
idity of the sympathoadrenal theory of shock 

PABT L— HYPEIACIIVITY OT VASOCXINSTWCTOT 
niPULSEB AS A CAUSE OT SHOCX TESTED 
EEPETtmENTALXY BY SECTION OT TOE 
AOmC DEPEESSOE AND CAEOTID SINUS 
PSOPEIOCEPITVE NEEVE8 (PEOPEIOCEPTOR 
DEPEESSOS KZUEOTOUt) 

One of the moat mtesae and prolooged vaso- 
constrictions that it is poasibie to produce 
experimentally b that ohaerved foDovrtng sec 
Uon of the ac^c depressor and carotid sinus 
proprioceptive nerm. Exdsioii of the carotid 
ainusea has been found to datroy more com 
pletely the cirotid sbus nerves than attempts 
tosectioo an of the carotid sinus nerve branches 
(Heymans et aL) Wth these depressor 
pathways ablated the animal b constantly 
lobyected to overactivily of a reflex which 
ordinarily causes vasoccmstrictlan whenever 
the systemic blood pressure b lowered This 
Increased vasoconitnctlon b evidenced in these 
■nimwb by a marked hypertensioo occasion- 
aHy meojuiing over 300 millimeters of mer 
cury and can be experimentally demonstrated 
by the presence of a high resistance to perfu- 
sion of the radides of diatributioo of a aevered 
artery Heymans reported an inaeased output 
of adrenalin by such animals. However 
Trendelenburg tests on toads with blood from 
hypertensive dogs of thb series of experiments 
failed to reveal a positive test for hypertd 
renalemla. It would appear that if hyjwrac 
tivuty of the sympathoadrenal system b of 
Importance In toe caontlon or aggravation of 
shock, normal ■nimaU made hypertensive bv 
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TABLE HL— BLOOD fEESEUEE CHAKOia OB- 
BEEV’ED IN a 7 DOCS WITH LONG STAHDWO 
nYPEKTCKSXON TOLLOWINO PIOFBJOCEP- 
TOH DEPEESSOa NEUIOTOUV 
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ftlleiL An occuiooal animal has died on the 
operating table of vrfaat appeared to be reflex 
arrest of heart actioa or of renuratkin during 
diasectloD or numipnlation In tne regton of the 
carotid tinua or carotid tlnus nerves. Death 
was instantaneom and on oidy two occasions 
was cardiorespiratory activity rest or ed by 
artificial respiration administration of itimn* 
Unts, and the genenros use of Intravenous 
fluids. A few of the dogs tfied in the first 3 or 4 


postoperative day* with inability to lake food 
and water and with peiristcnt vomiting and 
loM of weight This complication Is suniw to 
the coorse seen foDowing dooble vagotomy 
aiul of course in this operation the great ma 
jonty of the vagal fibers are transected In a 
icne* of 10 doa operated 00 cooseoitiwly 
only 1 died on the 6thpostopcrati\T da\ after 
pematent vomiting and progrcsiivc um of 
weight Not all of the antmata whlbh lumvt 
the operation develop hypertenaioo presum- 
ably due to the fact that all of the duressor 
fiboa in the vagus are not sectioned. At no 
time have we obaerwd a protracted vasode- 
prtatloii with the Bigns and symptoms of surgi 
cal shock. Table HI contains the pre ss ure 
changes observed in 27 dogs subjected to pro- 
pncceptor de pr essor neurotomy Their blood 
pr eas mes before operation ranged from ito to 
170 mnEmeteTS of mercury with a general 
average of 140 mUfimcters of inerairv Dunng 
the chronic period of observation, their aver 
age range of fluctuation waa from X04 to >54 
mfBimeters of mercury with an average for ^ 
animals during the chrodc period of 337 mini 
meters of mercury 

PA3t3 IL — TIB smCT or 0 EASED EEU OUBA CX 

ON AHniALS WTTH CHSONIC VASOCON- 

6TEICT0S HYFEXACTTVTrT PBODPCKD BY 

pmopxiocErros DEPEEasoa NEtraotOMY 

Voong healthy dogs were used which all 
had been under observation for periods rang- 
ing from 4 monthi to 3>^ >Tan, Twelve dogs 
had been subjected to proprioceptor depresaor 
neurotomy from 6 wrekj to 28 monthj before 
the tune of acute experimentation. Two dogs 
had had complete paravertebral sympathec 
tosny done 16 and 18 months previo«sl> Five 
dogs had had no previous surgery and were 
□led as controls. 

Plasma volume delennlnations were made 
on each ■nimsl before experlmentatioD was 
begum For this purpose dllntlon curres of the 
blue dye T 1814 were utilised. Dye concen- 
trations were measured In serum samples by 
means of the Evelyn photoelectric nuciocolori- 
meter Control hematocrit and bemc^obin 
readings were also made The Van AHen hems 
tooit was utillxcd because of the small vohnne 
of blood required for the determination He- 
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F1( Cimpo^ta blood ffut t cam of 5 nacBttldop 
•ub^ctcd to bemorrtofB. 


artcncs were expoted At one-h*H hour Inter 
vnls a umpk of 1 cubtc centime ter of bkxid for 
hematocrit and hemoglobin detenmoatkma 
Teat drawn from one femoral arter> and mean 
arterial blood prcaaure measurement then 
made by coemectliig a mercury manometer to 
the needle used for ob taming the blood sample 
FoUowbg this the aounai waa bled at half 
hour inten.'tU from the opposite artery ec 
cording to the method of Evans (2) At begin* 
nlng of ezpenment~io per cent of bfood vol 
ume as measured by dye method 30 minutes 
after hnt bleeding 5 per cent of blo^ToJume 
60 minutes after dift bleeding tH per cent of 
blood Tohime and per cent of Wood vol 
ume etch half hour thereafter antil death 
occuned 

As indicated in Table TV these anunala 
weighed from 9^ to 19 s kilograms and had 
had sustained vaaoconstnetor hyperactivity 


for from i4to 28 months. Thor blood presaurea 
ranged from 103 to 234 milh meters and aver 
aged 217 milllmeteri o< m erc ur y 80 mllli- 
meters higher than their rmrmal average of 
138 millimeters. Their total blood volumet 
vined from 945 to i 690 cubic centimcteri 
their hematOCTits from 50 to 66 per cent, and 
their hemoglobins from 16 6 to 19 i grams pc 
100 caHc centimeterx They survived bleeding 
of amounts ranging from 354 to 323 cubk 
centimcteri or from 27 2 to 45 o per cent of 
thear measured blood volume Usmg a figure 
for estimated total Wood volume of ro per cent 
of the body weight they were bled from tyx> 
to 37 per cent of their vWume as calculated by 
thb method. They survived bleeding of an 
average of 35.4 per cent of their total blood 
volume as determined by d^ dflutioo measure 
mcni Off 33 5 per cent of ttelr total blood vol 
ume on the b^sls of body welghL The penod 
of survival varied from 270 to 4S0 mfaiutet, 
with an aterage of 340 minutes. In each animal 
bemodiinUon was observed the hrmatoent 
falling from 5 to 20 per cent with an average 
of 1 2 per cent, and the hemogiobln falling from 
I 9 to 7 7 grams per 100 cubic centlroeters, 
with an a>Trage of 4.1 grams per 100 cubic 
centuDCtm. Ai seen from the composite graph 
(Fig i) the blood pressure fell uarply early 
in thecourse of biee^g and then only ughtlv 
during the ma}or po^on of the period of 
bemorrhage the decline becoming more pre- 
dpitous in the hour before death. 

Grevf II These 5 normal control snlmslt 
were subjected to the same e:qjerimental pro- 
cedure as outlined for Group L As indicate In 
Figure 6 they weigbed from 8 2 to isj kllo- 


TABLE \ -EFFECT OF GEADED HEkrOREH.\CE ON 3 NORilAL DOGS. Gfgop H— Ncc»l dcc»— 
local w»lhr^ 


er 

such 

BM 

TMl 

C. 

r •=- . 


E3 


- 

6£ 

VtMt 

^^9 



BS9 


u« 

« 


W* 


m 

ft 


43 

Hfli 

^DH 

43J 

d 



iM 

U4 

4* 

Ml 

>* 

34 


n 

U* 

tt* 

t 

*• 

M* 



13 

M 


1 


» 




•« 


1 *• 

n 

11 

M 

Ml 

rf| 

1 


1 

M 1 

*** 


\ Vf 

4*1 

1 ** 

m 



1 1 1 



— *1 



* 1*1 

II* 

1 P 

44 _ 

: 1 

^ - 

1 H] 






and It, Vasot 

^ °=®t and ®f®*<ocnt3 cubic 

i firanu pcr^, *' ^“'og/obn^T'® 'o 57 


^ {tom ^VES 


sg- 


0 / or 

o1?o /og^ Jo'" 




^ ^0 -4 1 C r*, of aurvf^^ ^ j. Ct^ 

5sp*rtr~i — ■ — -^-7/"*°““*“===^^ 





170 SURGER\ GYNECOLOG\ AND OBSTETRICS 

TVBLE VU.-nFrECT OF atLKDED HEUORRIIAOE OS 2 rmPlTHECTOUKED DOGS. Crwip fV- 
Sjmpatbrctonbnl dof*— cUonloH cantboU 
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to 53 per cent ukI In betryoelobui from 15 5 to 
17 9gr*niipcr lOo cubic ccntimeteri- Thus for 
the entire gro up ibere w*i *n ircragt decr«*e 
lnbem*tocrltoi6 sperctntwxlm hemoglobin 
of 3 5 gT*m* per 100 cuWc ceotimetenu A* 
Kcn from the composite grspii (Rg 3) the 
blood presrure rmintained a more Ateody rate 
of deenne throughout the entire eiperbaent 
than wu the case In Group I (Fig i) withies 
sharp initial and tenninsJ p^<^ of decline 
G^p III These 7 chroolcalJj vasocoo 
stricted an, I mall were subjected to a somewhat 
diderent cjqienmcntal procedure than that 
used for the preceding two groups. M (cr control 
blood volume blood pressure hematocrit ai>d 
hemoglobin readings had been nude the aoi 
mals were anesthetlxed b> means of chlora 
lose 100 milligrams per kilogram of body 
weight given inlravenonsJy in aqoeous soln 
tlon Continuous blood pre ssu re recordings 
were made on a smoked drum bepaiin bdng 
used in the cannnlt as an anticoagulant. From 
the oppodte femonl artery the ajiimais were 
then Ued at the rale ol 10 per cent of thdr 
Uood volume each xo minutes until a blood 
preijure of 70 millimeters 0/ mercury was 
reached and maintained The blood volume 
teure used as the basis for this calcolatlon was 
obtained by dye measurement before anesthe 
sia. If an animal rec o vered a blood pressure of 
more than 70 millimeters of mercury later In 
the experiment, there was an addltio^ Weed- 


ing ol ^ or JO per cent of the blood volume 
depending 00 the response to bleeding at that 
time Tbw of the 7 dcpps were each ooct sub- 
jected to an additional bleeding for this reason. 

As indicated in TaWe ^7 the«e animals 
weighed from 8 3 to 15 9 kOoframs and bad 
had sustained vaaoconstnclor hypenictivit> 
for frocD 6 weeks to 35 moathA. Thdr blood 
pressurea ranged from 3c6 to 370 miTIi meter* 
and averaged 347 milHmelm over 100 mfih 
melers higher ihan thar noiTnaJ average of 
i4t mlllimeiers of merc u ry Under anestbala 
thdr pressures ranged from 150 to 340 mllB- 
meters, averaging 314 miilhuetcr* 75 mllll 
meters higher than thdr nonna] average. Thor 
total blo^ volumes taried from 810 to i joo 
cubic cenllnjetcTs thdrbmatocriUfrocQ 50to 
56 per cent and their hemoglobin from to 
19 3 grams per 100 cubic centimeters. They 
survived bleeding of amounts ranging from 
163 to 756 cubfc ccflUmctcTs, or from tojo to 
60.0 per cent of their measured total blood 
volume or from ip j to 54 5 per cent of tbclr 
volume estimated from body weight Tbev 
aurvi\Td bleeding of an average of 36^ per 
cent of thdr total blood voluroe « detenni^ 
dye driatlon measurement of 334) per cent 
thdr total blood volume cm the basis of 
body weight The period of survival varied 
from 130 to 340 minutes, with an average of 
340 minutes. In all but i animal a Wood dHo- 
tlon was observed the hematocrit falling from 
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TIWC 


Fits Foot dky bbad prOKTi rtcQfd 0/ A M jcu oU 
/aaAltwHk rasmBcj tsiMr (pJM±nooc7tAM) (rf the 
ri|^t tditaAl child. Fo«r {vOiift Attufa id 

pA iMj ’ H Ai hyptrtcMiOB o cau ry d t pofati oMrfad i4 

foDowi *0 to ag thret 30 to 49 two over 50 
four Some of the wbfccti were already hyper 
teniivc whxfe othen filUng In the yoongtr »ge 
groijp9»ecitijed to bjive had in ekvitioo of bto^ 
pttftftire u ft rcflctioa to io/ury The Qumber 
tor etch group WM Dot The pul* f*te» 

OQ ftdmIjBioo rftDged from 64 to 92 The to 
juriet varied from multiple mioor wouade with 
little or 00 befsorrfaige to •e\Tre wooo^ aod 
bemorrhage In Mfoe the blood prescure feQ to 
normal within a few boun bat In othen it re* 
mained high for at least z or a days. AB case* 
undenrcct opersdan without coOane aod all 
furvived the abort periodi of ohservation- 
Tbor clinical ftody lends Uttle support to the 
theory that shock may be prodoc^ by palo 
and fright exdtmg hyperacUvity of the sym 
pathoadrenal system 

A study was made of 44 subjects admitted 
to these cllnio with fre^ major accidental 
Iniunes all of which caused pain and many of 
which were aasociated with fright. These pa 
tlents had all sustained fractures of at kW 
one of the following bones femur tibia, pelvis, 
spine, skull and In many cases multiple frac 
turn or cansfderable Semitic and viscera! soft 
tisauc Inluries were also present Twenty four 
of these patients had fractures of one or both 
femerra md of these t were fu shock at the 
time of admission to toe hospital 8 had Rmc 
tores of one or both tibiae and hbulae, none 
with shock, 9 had fractores of tbe tkuH one 


snth shock, and 4 had fmetures of the pcivu 
3 of whom were In shock on admaaion 0 
shortly thereafter The majority of the pa 
tienta reached the hoepiul within s hours altc 
injury Of the 7 patients who developed ihoi 
6 were admitted with blood pressures u foi- 
lowt 90/50 96/58 85/70 84/56 86/60 and 
1 was not obtainable. One 62 year old feanalc 
had a presmre of 140/8S on admueion which 
fell to 80/60 3 hours later when she wiu in 
shock. HypcrtcniiQii was not oteerved In the 
entire senes either early or late. 

What has been said of hypcrtemioii In acd 
dent cases bolds also In general for patients 
without previous drculatory disturbance who 
undergo operalioo for conations other than 
acute injury Observations by our anesthetists 
of patients who were rect^mxed as being 
frfgntened when they mni^ to operation have 
shown that whDe the pulse may be accelerated 
the blood pressure Just before starting the 
ancsthesis is usually unchanged sometimes 
reduad and very rarely elevated Patients 
with thyiotcmcoaii regularly djsplaj eocje 
degree of cardiac embarrasUDCDt and not in 
frequently present with bypertensioa or ad 
vanced oudiac dlsea* In the 4 >‘ear period 
ending Febniiry I 1943 198 thyrotouepa 
tienU were aubjected to subtotal thyroidec 
tossy in this dime, after preparatioQ by rat 
sedation and iodine therapv' One patient died 
asa result 0/ cat end VC blood loai and prolonged 
operation. None of the others west Into ibock 
although many had temporary elevations of 
blood presfure before dunng or after opera 
tioo and a few patienta with blood loss had 
a fall of blood pressure and received trnnifu 
docs either dunng or after operation for the 
prevention of shock. 

Ncit, in reviewing 567 consecutive cases of 
chronic hyperteniion subjected to major or 
minor opaationa other than sympathectomy 
In this (£nlc from February i 1939 to 
Febniary 1 1943 ft was found that no case 
waa recorded ai having devtkped shock. How 
ever many of them HaH blood transfusiorts 
darfng and after opemtions accompanied by 
blood loM and witireut tins replacement ther 
apy shock might have developed Eighteen 
patients underwent extenaive syinpathectocQy 
for hypertension and marked lowej^g of Hood 
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lasUnce in more tb*n 70 opcraticnu of thl« 
tort, performed In thij Ubormtory have the 
ugQS or nnnptomt of turgical thc^ been en 
ocniDtered H>-pertcii3i>*e anlmtU have been 
followed for periods In exce» of a year* with- 
out presenting the tigna or $ywplomt of tbodc. 

InPartll anunait with long itandingvito- 
cooitnctoT h>'permctivity have been lubjected 
to graded banorrhage and their rc^iontea 
compared with those of similar bleediDM in a 
group of DOfmal dogs Under the ctmoitlons 
of the eipenmeot detoibed here 5 nonnaJ 
dogs were found to tolerate an aswrage lost of 
36 5 per cent of tbdr total blood vofume as 
calculated by the d>’e tUlation method before 
death resulted and to U^T for an average of 
3S5 minutes after the onset of intermittent 
bleeding by the method of Evans (a) Twelve 
doga prrriously subjected to prtjprfoceptoe 
de p recor neurotomy when subjected to 
graded hemorrhage were found to die after 
an averse loss of 35 0 per cent of tbeir total 
blood vorame and to live for an average of 
390 i^utet after the ooaet of bleedmg 

Further u outlined in Part TIT fromeiperi 
ences with injories and operatiooi in this 
chnic there is no basis for w belief that by 
peractjvity of the tyrnpathoed renal f>Tten u 
of inportance in causing or predljposiQg to 
shock except when the patleote harbored 
pbeochromocytotnas. 

coKCLtmorre 

1 Twenty-seven dogs have been subjected 
to aortic de^nesaor and carotid sinus proprio- 
ceptor nerve section which resulted in marked 
vaaoconitrictor hyperactivity with hyperlen 
fioti ^tbout the production of shock either 
early or late 


» Twelve of these animals with long stand 
ing vaaoconstnetor hyperactivity tolerated 
besnorrhage in appr oxiEaatel> the same manner 
as did five nonnal dogs. Seven of tbe*e showed 
no ngnificaa t change of blood pressure under a 
genet^ anesthetic chloralose 
3 The experience of this surgical clinic lends 
no support to the theory of s>’mpatboadrenal 
hjTjeracUvity as a cause of ibock coen^^catlng 
injury or operation except that operation on 
orln^iry of a patient with pheochronjocytomi 
may predispose to shock 
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fonnation wbertti, for complete devtJop- 
ment, Domul fiufon is necessary (3) 

Another 0011)0*0105101 /set of Interat and 
importince with respect to the IntcrpreUtioii 
of maldcvdqiment of the kidney is the 
\isailarigitioa of the ofpui The renal \eina 
do not form until the kidne> has reached its 
adult position tj mlBImeten grettest lertgth 
stage ^growth (14) The metanephric arter> 
becomes ifiitlnguishcd from the other meso- 
nephric artenes at about this same stage of 
de\'tkipnttnt (8) 

The upper pole of the kidoey comes in coo 
tact with the suprarenal gland at about the i8 
miHimeter stage of growth While the cortei 
of the gland s^ the renal anlsge anse in the 
same region the development of the two 
organs is entirely Indepeodent- 

Eiiehgy The fuikdamentsl cause of renal 
sgei>esu is probably to be found In most 
cases in defective genn plasm In suprport of 
this theory the report of ifsdlsson (ij)of the 
occurrence of bilateral agenesis in two chBdren 
of the same mother U osnallv died The com 
moQ concurrence 0/ widespread develoj^ 
mental defects suggests mors than a lo<^ 
cause Abnormal preasure due to oligob) 
dramnios and other causes can account for 
few of these dysplasus. 

The actual mechanism of dereloptnent is 
variable Cases described here and elsewhere 
indicate this. The findings of Bo>Tden and of 
Brown mean that in the strict sense of the 
word actual renal agenesia Is very rare and 
can result only from fafhire of the roetanephric 
blastema to develop In all other cases the 
renal anlage has formed and nndergooe re- 
sorption Resorption always foilows faflure of 
the meter to come in contact with the nephro- 
ffcnicctp,* If con tact occurs but proper fusoo 
to take place spUsia usually resuita. 
Faflure of ccmtict between the ureter and 
nephrogenic cap most often results from ure- 
te^ sgeneaia or maldevdopment. Tlds in 
turn may be caused by f^ure or arrest of de 
vdopCDcnt of the pronephros, the prooephrfe 
duct the mesonephros or the ureteial bud 
itself 




It has been observed that the rclatkmship of 
the posterior cardlnsl and lubcanfinil vessels 
to tne Wolffian ducts and metanephric blas- 
tema is such that the t’esseli might impede the 
growth of the latter organs in some 
In the cases to be reported it most be as- 
sumed that where a vestigial ureter was pres- 
ent sufficient contact with the renal bfastems 
failed to occur to prevent complete resorptloo 
of the formed kfcDey anlage. In r case. No. 
aj the pHesence of a vein where that of the 
kidney should have been Indicates that some 
vestige of Udnej tissue retched the renal fossa 
before it was resorbed or that ureteral growth 
is anffident to stimulate growth of the renal 
vessels. In most canes in which such vessels 
are fonnd a careful search wifl rrvea] the pre- 
sence of rrmnants of a renal anlsge 

The complete absence of the ureter in most 
cases of renal ageocss Indicates that the usual 
cause of agcncM is faulty development of the 
urinary organs which precede the ureteral bod. 
The presence in some cases of a dimple at the 
site of the missing ureter or of a nrtltr extend 
log oqIv through the bUdder wall suggests 
that onfv a bud ever devTloped or that resorp- 
tion of t]>e remainder of the ureter occorTed is 
these cases. TV absence of the suprarenal 
gland on the mne dde as the kldi>e> b not a 
D eceg o ry concomitant for the diagnosb of 
renal ageneafs as his been s ug ges t ed It b 
onl> a cdncideoce or occurs In those cases b 
wld^ the absence of both results from some 
primordial disturbance. 

BILA7ZSAL MXAL AOXW^SM 

Amolich ID 1037 collected 115 instances of 
biiateTal anephrogeneau from the Gteratore 
and teported 4 additional cases. Soloway b 
1939 reported 2 more cases. Grim, b 1940 
repotted a aue without other coogenitsl sb- 
normalltles. This brings the total number of 
such cases eicludvt of tboae reported here to 
ifs Three mote cases, from ipproxlinately 
S7oooautoF»sicsperfor7^st the Los Angeles 
CiwntY Hospital are reported here. In addi 
tioD there are a cases rf unilateral agenesia 
with ext ie m e aplasia of the opposite edney 
(Cases 16 and 18) 

In the series ccflected b> Am obc h the ratio 
of males to females was a 7 to r Noexplana 
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Ibc Hde vts mentioned and the right in 43 per 
cent Approximately two-third* of the pa 
tlent* were over at jrariof age Tbcaolitary 
kidney wai enlargeti In 84 per cent of the 366 
caaei In which the liie wai mentioned The 
hvenffi weight In 87 caaea wax 379.63 grams. 
The ureter was rectmied ai ahaent 00 the aide 
of the renal agenesia in 397 cases (51 per oat) 
The ureter waa present but obliterated In ii 
cases and obUtciuted only in the cephalic por 
tioo in 33 case*. The ureter was mentioned a* 
being compfctely patent In 8 cases. In the 460 
case* In which the coodiUon of the kidney was 
*tated 61 per cent were normal and 39 per 
cent discas^ Death occurred from disease* 
unrdated to the genitourinary tract In 69 per 
cent of the caae*. The adreruU gUnd was rt- 
corded as bang absent oo the si*^ of the nenal 
agenesia in o^y 68 case*. The gland was 
normal in 1 39 case*. 

MATKRIAI SrVDTED 

Fourteen inxtancn of onlUteral renal agene- 
lia were found In approximately 17,000 au 
topdes at The Lo* Angele* Count> Hospital 
an Inddence of 1 to 1,919 autopsies (Cases 4 
through 17) Five cases of onilateraJ renal 
agenesia were found In 1,831 necropsies per 
formed hr Dr Alvia G Foord at The Hunt 
in^on McfflorUi Hospital Pasadena, on in 
ddence of x in 366 case* (Cases 16 through 

*3) 

In addition 6 cases obser\^ clinically at 
The Los Angele* County Hospital and m 
private praedee are reported (Case* *3 
through 30) 

CUmCAL CA*I anPOBTB 

Casx A 30 reti old male oxnpUloed of epl 
putde piia I C boac* dter taeaU. There vxj ■ 
hbtory of truisurethisl fnlcnrsUon of t vestcsl 
potro 6 memtta before entry Blood premia wu 
130/74, PhenolroifopphUafdB appealed lo 6 
mlnatea. DotIdc th fort half boor 33 per cent of 
the djv vs* f <u ' et fd tod dorlac the secood half 
hoori percrat The oiloe caotalaed aoleococyte* 
to the hjh po w er Add and fram-poalUTe coed and 
rtanmejati^ bsdUl Rrtrocade p yri o paphy 
thowtd a amer oo the left which was tia^ and 
blind above. An excre te^ ttmarana contrfbated no 
addldooal Infonnalioji. Tm ril^t kidney was lar^ 
At opetatkin the left loin was explored tod the 
ureter was foond to extead tiraoat to the dlaphiasis 
and tojlcnnhatte in hbnos bands. No rotlfe of 


renal dstue was found and the left adrenal ibnd was 
not Identified. The patient was nbsequently op- 
erated apoQ for a doodeotl oker 

C(fz 24. A to year old fczssJe cotnfiaiBed of 
tuliitjy fmpWBCy and bomint since the sfe ed t 
jreati. Bkxid pnstQn 110/84. The arlue cootafaed 
tot 3okncDCytestothehl(hpoweTfiddandfiua' 
poaltm coed and rrata-ortaUre iwrtTH The phenol- 
•olfoophlhaldn appeared b 4K mkntes. Then was 
35 per cent In the mt half bmr tpechnen and j per 
cent! the sccood baif-hour rpedmeo. FUn mest 
cenograms and excretory aro^aoa showed a numai 
udnev 00 the liffat and nooe 00 the kf t A catheter 
oodid be mtndaad ottij s ceatftoetm tro the kft 
antet At opentko (be left lobi was explored iLod 
bo kidney of meter foond. The left adrnul (land 
waa present and appaTenUr noxm^ 

Casx 13. 4 46 year c4a man had noticed u en- 
UipAf ifiasa In the rixht side of bh abdoma for 3 
yean. He bad had r^t flank piln, apparently m 
ttnai oridn, for many ytara. He was fcnlcm to hare 
pe u fi LS tire nntscojar dyitiophy The Uood pretsaia 
was 1 ^8a The aKoe was neftthe. Thephenoi* 
aul/onf£thsVlo appeared In 5 minutei. The £m 
hall boor tpedmen ecotaised 40 per cent and the 
second 3 per cent ol the dye. Kidney study tt- 
vtaltd that the rlfht kldocy was bijc and ptoa^ so 
that when the patient was sUndJnf ortr bsU of It 
was bdow the pedric brim. There was slight cabecta 
ala. N left renal shadow could be scca aad no left 
kidney w»< risoaLxed by exattorr wompby Tta 
left areterai orifice cotud not be khnllfied sod the 
kfthalfofthetrlfooewajihaent. The kfc tads w*s 
not to the acrotuffi. No epoatieo was petfonaed. 

Cass s 6. A > yrai old Irtoale ecesplalncd of 
urinary fre^ueacy and drvurla and IntcrmhttBt 
hematuria for 5 yean prior to entry Blood peeamn 
115/TO. Tb arm was nefsthre. Cyitoaco^ cx, 
SBunatloo revealed an abarace of the r{|ht half of 
the tnsone and of the ri|dit meteial orifice. A pdvic 
raasa was pr e se n t. Tbm eras do Tafiaai orifice 
Explcratary Isparotocsy revealed a traH veatlsltl 
mast belirred to rerwmst the t nu aad vafina at 
tacbed to the left fallopfsD tube. The ikht tube was 
separate from iL Tbett was a cake-shaped tetro- 
peritoeeal masa In the mldpeMs which was an 
ectopic kidney The right kldnw area was examined 
and o renal thawe foond. Ezcnli^ mteramf 
made later showed no kidney shadows in the lumbar 
teas and no dye exc retioa, exr ept by the ectopk 
left kidney 

Casx 27 A 16 rear old fmale had been known 
t have hypertt an on as hi^ as 180 tnlUimeteO of 
BKTcaiy foe s year*. Tba urine was ntxaUTe. There 
was Bwderate hypcTtricbosit. No smltsl abocrfnm 
ilka were foond. Exmetoty urofraphr showed a 
laiije Wt kidnrr bat no kidney 00 the right A 
rcTnal catheter cooid be Introouced up the ript 
oteterto boot thelevelaf the third luraharrertehra 
iriww the meter ended hBndlr as denwnstTated by 
oietcn^tam. The risht Wn was cxploTed, but w 
vcftlse cd renal thsue was foond. Thera was a vela 
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THE MANAGEMENT OF UTERINE MYOMAS 

A Study Based on looo Consecutive Personal Cases and Illustrating 
the Technique of Panhyiterectoray 

LOUIS E. PHANEUF iLD Sc.D FJLCS, Botton, 


U TERINE myomii, turnon made op 
of imootli miude and connective 
tlmue in varying proportions and 
enveloped by a d^mte capsule of 
condenaed muede tissue £rom irhicb they de^ 
rive part of their blood supply arc attiong the 
most frequent lesloas In g>'D«x>logy and tbar 
management comprises one of its most tmpor 
tant chapters. The treatment of these neo- 
plasms depends upon thdr sue their location 
in the uterus, their symptomatology and the 
age of thdr host It will be disaissed under 
three broad divisions — observation surgery 
and Irradiation with radium or hlgb vuTtage 
X ray 

^ oasEBVATtoir 


The tumors which axe not produc 

tive of symptoms the chief of these being 
hemonhage and pressure require no treat 
ment Women with sudi new-growths are 
advantageously kept under obeer^on, beuig 
eaxnined ev*eiy yeai or even every 6 mooths, 
smee in the course of tune symptoms may de> 
velop Pam and hemorrhage may be sEght or 
may be very severe For those whose symp- 
toms require treatment, two methods are 
available— surgery and [rradiadoa. 

Before the advent of radium and high volt 
age X rays, iriilch are ttfll relatively recent 
procedure* surgery In one form or another 
was the only means of combating Uds dis- 


Myomedffwty abdewtinaJ and vagimal Myo- 
mectomy which may be perform^ through 
the vagina or through the acxiacnen consistiof 
the enadeatlon of the m}miuas and the recon 
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structlon of the uterus so that its two mam 
fun cti ons, menstruatioo and reproduction, 
may be conserved- Whole more difficult o* 
encution than ablation of the uterus, this 
intervention offers a reward m the fact that It 
prevents castration and aho permits many 
women in the childbearing age to which it is 
almost entirely appEcahlo to gratify their de- 
sire for thephjslologicalfnnction of maternity 
Even m tome who are approaching the meno- 
pause the prevention of castration has a lalu 
ta^ Influence on their physiological Hie 
iTic manner of handling tMa problem In 
women stiD in the childbearing ige and 
anxious to have progeny depends on whether 
or not they are stei^e In those wbo can con 
cave the best method is to allow the preg 
nancy to take place and defftTr them at term 
by appropriate means. For those whose tiH 
morsareresponjfble for sterility mycmectcBny 
offers the grestest advantages. An gynecolo' 
gists who perform myomectoeny under these 
oonffitions uve bad a number of patients who 
have gone through uncomplKated pneg 
nancies and been d^rered of normal children. 
If pregnancy does occur after this operation, 
two methods of delivery are effectual, scard 
Ing to the cdrcumitance*. If the tumors were 
saWron* or mtramural If the uterine muscu- 
lature was not markedly weakened and if the 
ulenne cavity was not opened to any great 
extent, it is ^viiahle to allow these patients 
to go through labor aiid to deliver them by 
forceps when the vertex becomes easily tcces- 
sible in order to prevent undue strain oq the 
otenij daring the period of expulsian- If the 
tumors weresubmucousand asfreqaentlyhap- 
pens, the uterine cavity was invaded to a con 
iJdendjle degree, It is safer to deliver them by 
cesarean leiion before the onset of labor in 
order to mtnlmliB the poaaibflity of uterine 
rupture. Furtbennore gravidie who were 
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md had occurred within a few roonthi of e ach 
other The dit^osu m each imtance was 
made by the patnolo^t by obtaining cancer 
celli from the cut tmitce of the nterua which 
had been iubmitted to him In both caaea the 
myomas had been felt thnragh tlK abdomen 
and no vaginal examinadoa had been made 
previoQs to operation. When supracervical 
hysterectomy Is cofindered It Is my custom, 
at the time ^ tbe original ezamlnation to In 
spect the cervix, with a proper specalum 
imder a good hght to take a biopsy of any 
sospldous lesoDi, and to obtain a histological 
report withm a few days since it Is impoasiUe 
for the naked eye to distinguish between 
chrome cematis and early caranoma. In so 
far as thorough cauteriaatioQ of the cemi 
before supracervical hysterectomy for aterinc 
myomas is coocemed there are two schools of 
thought as to tbe tinv» that thli should be per 
formed There are those who believe that the 
cervix should be cauterised some weeks before 
tbe major Intervention In order that it may be 
well baled suce if this procedure b earned 
out as a preliminary stra to the operation 
infectious phenomena wul develop On the 
other hand there are those who beQeve that 
the cauterisadoQ ihonld be done jost before 
operation I subscribe to tbe latta opinion 
and In t rather large series of patients to 
treated no senoos IMecUons have been ob- 
served. Supravaginal hyrterectomy must be 
considered when a large amount of vaginal 
plastic work has been dooe, when the cardinal 
ligaments or rigaments of Mackenrodt have 
atilised m the proc ess , and when the 
□terns has to be oenheed for large tumors. 

PankyzUredomy or the ablation of tbe en 
tire utcnis. Is canstantly gaining ground it b 
advocated by a large number of well trained 
■pedahsts, and, as previously stated, its mor 
t^ty and morbidity when tbe operation is 
done by such specialists, are no greater than 
those of supracervical amputation Obviously 


practice panhysterectomy b resorted to In 
the average case while tupra-cervical hysta 
ectomy U reserved for special cases. 

The question of closing the vagina tightly or 
draining it after panhysterectomy frequently 
anscs. As a general rule, tight doeore of the 
vagina b used routinely In my cases, espeasBy 
■mce the advent of tbe sulfa dn^ After 
pcritoncaHxatiao 5 grams of snlfanluLmlde b 
left in the cnl-de-sac of Douglas. Drainage Is 
reaerved for those cases In which there b coo- 
siderable ooxing from raw surfaces, such as 
exist when one u operating In the presence of 
extensive endoroetrloais, or for pelvic mflam 
matory disease, m which cases the tigmold b 
SDtmtd acrou the pelvb to the edges of tbe 
peritoneum of the broad ligaments and the 
bladder to roof it over Under these arann- 
stanccs, a vaginsl dram to allow the escape of 
serum or seToeangulneonB fluid from the pelvb 
u advantageous. 

Fundic, supracervica] and panbptcrec 
tomy may be performed through the abdomen 
or through vagina. In AmerKa the ab- 
dominal route has ^wayi had the preferenci. 
However in old people and In those who are 
poor surgical risks, the vaginal approach has 
certain ments. As previously menticced It b 
dnipler of execudem b tluae who have tome 
relsAtioD of the vaginal tube foOowbg chDd 
birth. It may be p^ormed by means of ni- 
tures, the commonly used method, or by 
Trt«nm of rl«mp« which are left tn xilu as rog- 
gested by James W Kennedy of Philadeiphla. 
Each procure has its place In the type of 
pabent mentioned, the removal of larw tu- 
mors by morccflatioii followed by the sUatioo 
of the of tbe oterus by sutures or clamps, 
offers a Tnnrtw of operation which carries but 
little and b fher rfnre bcpefidal. This 

method evidently neegritates an extensive 
experience b vagbal operating, but the opera 
live trauma b directed against tbe buttocks 
rather tVinn the pentooeal cavity 


It b the surest prophylaxb against stump car 
anoma when it is performed for benign le- 
sions It s upp r es se s an annoying leucrnrhea 
which may pemst when tbe cervix b retained 
and it u the only type of hysterectomy that 
should be conficieTed if malignant degraera 
don czuts b the uterine corpus. In my own 


miAinATioiT aAuiuir amp x iay 
S an method of treating uterbe 

myomas b W of radium and high voll 

age x-ray The superiority of nufium rests 00 
the fact that but one treatment b usoslly 
necessary and that the radioactive subetantr 
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IS appbcd directly In the utenne canal so that 
the necesat) of the rav-s tra\'crsing the ab- 
dominal wall in order to reach the uterus and 
o\'ane$ is obviated The cominonl> accepted 
dose of radium for utenne m>omas vanes be 
tween 1500 and 0400 milligram hours X rays 
dchvTred to the pelvis b> a suitable apparatus 
also pla> their rWe It idiould be an mviolate 
rule that a diagnostic curettage to rule out a 
malignant neoplasm of the endometnum must 
precede either method of irradiation Certom 
classes of tumors constitute definite contra 
indications to this form of therapy in the 
management of utenne mjomas and these 
wcreivcUeluadatcdb> Clark and Keene both 
of the University of Pcnnsjlvania School of 
Medicine in the early days of its appUca 
tion The> are as follows tumors larger than a 
3 months gestation rapidly growing tumor 
suggesting progressive changes tumors pro- 
ducing pressure s>Tnptoms tumors associated 
with pelvic pain pedunculated tumors in 
which uradlation tends to increase necrosis 
tumors assoaated with adnexal pathology 
tumors assoaated with cachexia tumors m 
>oung women multiple submucous tumors 
association with pvometra and tumors m 
women ^-ho fear radium 
The surgical management of utenne myo- 
mas has >nc!ded some of the most brUhant re- 
sults of pclvnc surgciy Improved preoperative 
and postopcmtiVT care the literal use of 
blood transfusions to replace lost blood the 
transfusion of blood plasma alwavs av'ailablc 
during the operation to prevent or overcome 
shock resort to the sulfa drugs to prevent or 
combat Infection and vein ligation for throm 
bophlcbitis havT all plaved their part m re- 
ducing mortalilj and morbidit> and have 
made surgerj a ^e procedure In the manage 
ment of these neoplasms. Again surgical In 
tervenuon penruts one to inspect the ovanes 
and to remove those which show pathologic 
changes ihertb) reducing or obviating the 
development of ovarian carcinoma some vcari 
later a condition which I have observed m 
more than one ca«c Besides if h)*stcrcctomv 
IV performed as Is done In the majont) of 
cxve' the danger of later development of 
caranoma of the uterus cervical or corporal 
11 avoided I have seen this development In the 
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cervix or corpus of the uterus 10 and cvxn 15 
j'cars after irradiation for bemgn lesions Be 
cause of the foregoing mj preference in the 
management of 5 >Tnptom produang mjomas 
13 flurgicnl mterfercnce irradiation bemg re 
served for the cases m which surrcrj is contra 
mdicated because of impaired ph>^cal condi 
tion and disease of the vital organs such os 
the heart kidnej’S hver and lungs and be 
cause of sev’ere hypertension 

TECHNIQUE 01 ABDOMINAL 
PANHVSTERZCTOM^ 

Space does not permit giving in detail the 
tcdmiques for all the mentioned methods of 
treating utenne myomas Abdominal panhys- 
terectom> being the most extensive opera 
tion performed for these tumors, it may be of 
some value to describe and Illustrate iL As I 
perform it the patient is anesthetized, the 
vulva and the vagina are prepared with tine 
ture of zephiran and a pl^ gauze wicL the 
end of which has been saturate with tincture 
of zephiran is placed against the cervix and 
viiginal vault and left tn sitn until the vagina 
is opened from above A sponge forceps Is at 
tad^ to the loose end of the gauze which is 
left between the thighs m order to facilitate 
Its removal during the operation and the 
unnaiy bbddcr is cathetcniied The abdomen 
Is prepared with 95 per cent alcohol with on 
aqueous solution of zephiran and tincture of 
zephiran, the sterile drapings arc applied and 
after the patient has been placed in the Tren 
delcnburg position the abdomen is opened bv 
a median Inasion extending from the sjTn 
ph3:3is pubis to the umbilicus. Rarely is it 
necessary to extend the inasion above the 
umbilicus. After the »Lin edges arc covxrcd 
with sterile towels the abdor^nal organs are 
explored and the intcstmnl mass is reduced 
obovre the pelvis and held In place b\ gauze 
pads so that the pelvic organs ore expoved 
The operation is continued as folloi\-s 
Step j The uterus is raised out of the pelvis 
bang held b\ an assistant If the tumors arc 
large bv appKing Ochsner clamps on the 
broad ligaments do^e to the uterus or bv pick 
Ing up the uterus with a suitable vufsdium 
forceps If the adnexa arc retained the upper 
part of the broad bgament indudmg the tube 
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A, Vloen aMKTV ni Tbr otvct («n erf tlie nslil broad Ejnnmt Ictdodux 
the tube end ibe vrvua bmorst. tt cal brt ren cUnr^ do^ t lb« olcrw The 
milt round Ufuaeat ci MDlarlT cal U Tbr ^ cbl brnad tunnent 

ud ibe mb( round bfuraeot baro beco daiarvO and cut, ud tbei pedick* are 
aim C 1 he lamp* are imtijmely rmberd bj Mtvn Uzit rrt d No. chn«k 
caixal, the loux doubly bjnled The |<ehia s thvi deand ol al nsMcruanr 

cUapi and the w b oeoaeot te^of ibcofimljen fvallaXed Tbe hxaAention the lal 
aid* arc treated lO hke atisurr 


dm] (xvanu B^nmeot on one ude u rut be 
tween clampa. The round Dgameal of that 
tide U tlmllarl) treated Tbe clamm oo tbe 
pedJdea are immcdiatelj repbired in tuture 
ligature* of No t chromic catgut in order to 
keep the pelv'if free of damps and obtain a 
clearer fit£l Afl tbe \T*vrfi are doublj ligated 
This process U repeated on the opposite tide 
If tbe ad£ie:a are to be tacnficcd the ebrapt 
arc placed on the infundlbulopdnc and round 
ligaments. Tbe Dgature* can be appbed more 
secure!) If the pedicles have been clamped and 
cut than the) can if the \-c*seU are lied $m sUm 


(Fig I A h L ) FJpire a A tbonstheCga 
ture of the infundibulopclMC ligament and the 
round bgament on the right tide 
Sup 2 The utcrovTsical peritoneal fold U 
indsed to the round rigaroent on each tide 
and the bladder u freel) separated from the 
ixr\-ii and tbe upper part of tbe wgina The 
uterine \Tt*dt arc damped and cut below the 
uterine hthmus b) mean* of the three damp 

method The uterine \T‘5cla are doeblyngatfd 

with No I chromic catgut after the damps 
ha\T been rnno\Td one b) one A tpeoal 
damp having a thort Jaw at an obtuse angle 
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FIs. * A, Adnen nai&:«d The lifbt iafandnnjlopdvlc ligauxot ud the nsbt 
roofid llsMiKQt hare beco cut b e t ween which tft reriaced bj future lintuna 

of No I chromic catsnt, the vesfdi bdos ooabljr Ugateil Thi* procedure u zrext 
carried oat og the letft ede. B The veiical p<mtonetuD b Isdted to the round Esamat 
on each dde, and the bladder b teparated downward iron the cervii and the opper 
part of the Taama. The aterlne rea*^ are cut b e twem cfampa, by the 3 clarop method, 
and are doobly Dfated on each aide. 

and &n Ochsner point, which I have had con 
structed faaUtates the ligatmg of the utenne 
>Tssela. This process is then earned out on the 
opposite side If the clamps on the utenne 
\'esscls have been placed low enough the 
vaginal vessels are included in them and ded 
at the same tunc (Fig 2 B) 

Slep j The cardmal ligaments or ligaments 
of Mackenrodt on each side of the cervix are 
cut so that the uterus is allowed to be raised 
considerably m the pelvis through the ab- 
dominal mcLson If tne vaginal vessels were 
not mcluded in the uterme pedidc clamps 
they are picked up separately and bgated with 
No I chromic catgut The bladder is In^cted 
to ascertain that it has been suffiaently mo- 
bilucd downward this mobihty is important 
as It prevents Injury to this viscus m the sub- 
sequent steps. The vagina is opened posterior 
ly end to the left since there are no important 
structures m this area and the Inosion is car 
ned arcularl> around the cervii, care being 
taken to remow as httle of the vagina as pos- 


sible m order not to shorten it The vag:uial 
edges are then picked up by suitable damps 
and the entire uterus is removed I have had 
special vaginal damps constructed for this 
purpose These have a short jaw with an 
Oclraer pomt and a long handle They do not 
tear the edges of the vaginal masion and the 
long handle facihtates the suturing of the 
vagina (Fig 3 A and B) If there is much 
oozing from the cut edges of the vagina a 
gauze sponge the end of which has been im 
pregnated with tmeture of zephiran is pushed 
Into the vagina to be removed at the end of 
the operation If the vaginal edges are dry 
this gauze may be omitted (Fig 3 B) 

Sf^p 4 The vagina is dosed with other 
interrupted sutures or a continuous suture of 
No I chromic catgut If drainage is deemed 
advisable a small central opening is left 
through which a length of Penrose tubing is 
introduced to be removed m 73 to 96 hours 
Under ordinary conditions the vagina is dosed 
tightly The cardmal ligament of each side is 
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lamori In ii8 who wtre treated for other 
condJUans the dia^osb of uterine m>'oma was 
estiblahed Two ol the patienti who had 
ra>*oma< alio had cardnoma of the cervix aod 
were manaf^ed by the Wertheim radical pelvic 
disaection There were Q94 white and 6 col 
ored women in this lenei 
In the temporal anal)'m of the abdominal 
h\'8tcrcctoml« the case* were diN-ided Into 
three period*. The increase of paubjiterec 
tora> o\Tr fubtotal was apparent as the time 
Interval increaacd 

The handling of the adnexa m the treat 
ment of the m)‘omaa U ielf-ciplanator\ 

In the t iS untreated cases of m\'omas which 
were dt*co\rrcd or knem-n to exut when the 
patients were treated for other dl»rder*, 6 
women bad mallpiant disease— i m the cecum 
i in the breast, 1 In the cer\’ix uteri 1 in the 
Lidne% and j m the rectum 
The )-oungeit of the ifioo patients was 20 
and the oldeit 76 )-cara of age The inddeoce 
was highest between the ages of 30 and to 
t'cars and 40 and 49 iTan which finding is in 
keeping with other itatistica. 

In the 48 cases in which mvomas were com 
pbcated b\ pregnancy 4 patieou had tubal 
pregnaaae* and were treated by hystcrectora> 
ana laJpingectom) orsa]plngo-oo^rcctom> 
'Hafre were 44 Intrauterine pregnanocs, with 
18 N’aginal dcUi'cnc*, 14 low cervical trans- 
verse cesarean sections, and 11 cesarean b)**- 
tcrectomies (Pocro) in 6 cases complicatiota 
developed in 5 of which the) were sei-cre 
Table I lists additional ncldc disease found 
The additional pathologic Icuocis of all 
t>T>ei found at operation were numerous and 
varied and thev emphasise the advantage of 
surgery ontt Irradiation in the management of 
uterine mTOtnas since tnan> such lesions ma> 
be treated at the time of operatfon. 

Table n Usls the auppiementaJ operatisT 
procedures which were earned out 

TABLE I 

AdcEUonsJ patbok>iQ' foosd t opermUoa 


AilaciiJ lafectkn. 70 

OrsiUn cyst 50 

Ansi patbotay 

I^cenlkp* etf cCTTis 07 

Ceirtad polyp *7 

litmtnifteprt(iaacy 44 

Quoric w kVxa » kj U« 7 


Ptlrfc floor rckx&lkin 
AdboioH 
fnrhtirwl bnak 

Paretaifu crtl tod cyil et klorftsat 
Ead a at Lri o ta tnd wlriiyByoiti 
Tabtl prnqMOCy 

\ ttMCTM 

Aewto tn'endJetb* 

Ch uitt yslidt tod/or cboMlUidi 

PnodfcUa 

I lotinil dwtroctioe 

fVI ie talicmiVna 

Dttbrlcs Bwtitm 

Mtlfntocy riarthm 


Mbcrlltoroas ptthaloay foDod t 
UmUDcal bcrola 
lochiootl to/rrtion 
BiUitftJ CTitjc kidoryv 

Vormb fl4 iVTSntocy 
TatrvM ct ptryntocy 
HtertU erT>b 
TfayroM iLaeoK 
Brai^ tBisor o^ brrui 
1 rmioa of tirru 
Panitrmt tmulii 
ronpcnl (rpticTviM 
I tnirrad 


Vd^txauJ pchic ptUnl>W7 
CovKat nywk 
Lrif 7'nwLrfnua 
OenMd cyst 
Oviu fif r wnt 
AdmoarrlDcaiit e4 Imdot 
Ctndmma e4 evtry 
CtfdncBs c4 crrH 
Admoan BtUasm 
PatdUary tdrooeyvUso* 


A 

4 


4J 

J4 


59 

5 

J 


The mortality was 3 8 pet cent It occuntd 
in a large mcasore In tiieeriier cases. There 
were 4 deaths from shock or from shock and 
m>ocarditl3 These were osuallv the result of 
lots of blood and poor phyucal condltioo be 
fore operation in the dija when Hood tiansfu- 
aioD was not commonly practiced and plasma 
tiansfnslofi was unknown Nowadays most ol 


TABLE n 

giTT ir racptai i n o c r dtcw t c^vrtticB 
A|>prt)ifcrtc»iy 
TnclickrTWf^ 
lotmor coteer i MpSy 
Podfrltf cofpe n ’ M pfcy 
Tna^4utat^ o4 ortHet 
AopvUtkD c4 cerrtz 
CoItTocric rrjvir 
nutict omim. 

PcriBCorrlupliy 
Inlerpodtioa of term 
I terpadtka ot bread %cm»niU 
Cfcbinct wmpeadem c4 dtota 
Ba Mo n ai the tenw 

Nm (d tW otou* 


4i4 

4 

iS 

J 

i 

AS 


'N 
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\«ilnd*tr<T>cnjJoocrf tiwolcro^ 7 

CnEam «a«pCTiiJoQ ot tlw ntmrt 9 

Raid) \\eb*tcT tufpCTukio o{ the utenn 3 

OKJwptfirtcDiy 
\aclnaldnan 

Vbdoounal drain •* 

SbortrninK o( utCTwacral rcamnjti *9 

Mi«crIlaneou pnxrdairi il operalron 
Umbffica] hcmkinhaphj' 

rrrmral B c o rTctom) 4 

Sjprapabic cj^tortomy * 

MaucncTtff • 

Kmnfdy operalloo * 

Tracbclcvay * 

*<tDclardt [nci5krQ * 

\tyhuU •rr^pCTuion • 

KocbcT utmoe finllcio * 

Onicntal rt'tclKW 3 

Rfctopfiy ' 

\ tfinal l^Urnrtntay 5 

niaddrr rrpair 3 

rfaDocnsUcI lomioa 

Baltic ioafiOQ ' 

Nephrectomy • 

Oririan R<pcm>OQ 

Ilfortomy ^ 

Colmtotny • 

Kdly opcTtUoD 3 

these deaths could ha\*c been prc\‘cntcd 1>\ 
resorting to the liberal use of these tigents 
SepUccmia or pentomtis or both accounted 
for 8 fatabUes, which might or might not haw 
been controlled b) the sulfa drup and Irans 
fusion M\ records show that no one has sue 
cumbed to these complications for a number of 
N*ears This outcome has been prc\‘cnted at 
least in part b\ bnnging the patient to the 
operating table in impro\’cd ph\5ical condi 
tion replacing lost blood lca^^ng sulfanila 
mide In the pentoneal ca^'^t^ and administer 
mg sulfa bj moutL postoperaliwK 

when indicated The 5 patients who died from 
cardiac disease would now be treated b\ 
means of radium without general anesthesia 
smee the mtroduction of a radium tube in the 


uterus is not a ^•er> painful procedure espe- 
aally if morphine and scopolamine are admin 
ister^ one half hour prcMousl) or If local 
mfiltration anesthesia is einplo)*ed It is m 
these cases that irradiation shows the most 
brilliant results, Anuna accounted for a 


this means Is more gradual and is giwn owr a 
longer penod of time than it Is when radium is 
u<c<l 1 ncumonia caused 3 deaths which apin 
occurred at a time when the modem treat 
ment of this disease was unknown and when 
the<c patients not being so well prepared for 
operation as thc3 would be toda\ were more 
lioblc to contract the di«easo Inoperable car 
anoma causxl a deaths ThU disease is be- 
\ond human control and the deaths must Iw 
acccntcil as incntablc Transfusion reaction 
resulted in death m a patient who<c blood had 
been crews matched ^th that of the donor 
the test was repeated after death and found 
to be correct This Ininslusion was done at a 
time when not so much was known about 
blood incompatibilities as is the ca<c toda\ 
ParaUlic ileus resulted in the death of 1 pa 
tient in the earlier group of eases This might 
haw been prewnlcd b\ the use of the \\ agen 
Steen apparatus had it been awHable 

From ^^a\ 4 1937 to June 39 1943 when 
this 8tud\ was completed a penod of 6 jxars 
and 56 daw 3S6 eases of ulennc m\oma5 
were treated without mortabt\ A death 
which occurred on Ma> 4 1937 took place on 
the operating table and was cntirch due to 
the anesthesia although it had been conduct 
cd b\ a spcaahsl m this field This senes 
without morlablN b\ December 31 1943 
reaches the figure of 407 

SXmilARN 

I Utenne mjoma forms one of the com- 
monest lesions in gjTiccologj 

3 Its management b> obscrratlon sur 
gerv and irradiation b> radium or x Ta> is 
taken in> m detail 

3 The technique of abdominal panh>-s- 
tercctom) the most cxtensiw operation used 
in the treatment is elaborated and illustrated 

4 The importance of preoperatiw prepara 
tion of the bbcral use of blood and blood 

E lasma transfusions and of postopcratlw care 
I stressed 


deaths in both cases the pateno oftheurctera 
was demonstrated after operation b\ c>fto- 
scopj and cathetenxation of the ureters Irra 
diation with x ra\ following a diagnostic 
curettage under local anesthesia might haw 
prevented these aeddenU smee irrad^tion 


5 One thousand consecutiw personal cases 
of utenne mj’oraa are reported 

6 The mortabt} in this senes was 2 8 per 
cent No deaths occurred in the last 386 rayif . 

7 Preference for surgerj owr irradiation 
whenthtIorroeTcanbeu«dKiItl'\ is expressed. 



BIOLOGICAL CHANGES IN SQUAMOUS EPITHELIUM 
TRANSPLANTED TO THE PELVIC CONNECTIVE TISSUE 

FRANK E. U’HITACRE, KLD F \.CS mni\ \ WANG M D Pcfang, Onra 


A CHINESE Mtient who wu bora with 

/\ oat a vapna waj auccesafunv operand 
upon bv os to comtiuct ao aitiSda] om 
jL K ipace waa opened between the btad 
der and the rertum. A fpUt TUerich akin croft 
waa removed from the Inner aurface of the tnijth 
appbed to a pjTee moJd of appropriate alie 
ao that the ooter soHace preaent^ inwaid and 
ioaerted Into the avily Tha IhJn larer of eptlhe 
Ham crerr npidh acrpiired rxi^ or rugBc, and a 
pink bhw color Within 6 memtha it had oasnowd 
to a remnrkabte dejpee the appeoiarvce of a rtomal 
vagina, a rcault which iticrmlated further ttndki. 
Another Chineie woman, L.\ F with the aame 
anomaly bat with poorfv developed aecondary aei 
characterlitica, waa operated upon on Mar tj 
lui and the detaUa of the hurtorki and tech 
nkjiae of ooeratloo of thete i caaei art reported In 
an trapubfished commonkaiioo. In the aecood 
caae we itndted the blatofogy cbemlatnr and 
bacteriolagy of the transplanted epllbeDal mem 
bra DC. 

nUtthgy The ceQakr itracture of the akin and 
the vagliML, except for minor detaOa, b the aame 
tb&t ii, stratified amianaoua epfthdhim. Although 
a spUtTbierachgralt waa ajt,(t probably bducM 
tome of the ^lalpighiaB layer a^ atratun gennl 
nativam, oa identified by Maxhnow and Bloom. A 
blopay tpedmea of akin waa re nuj TCd (Fig i) 
from the same area from which the "nilersch graft 
waa taken. The apedmen waa aUloed for rlycogen 
and ibowcd normal aldn with low papflke, very 
little gljTOgen, and a few sweat gloodi. 

On July 9 or 53 da\a after operation, a bfopiy 
specimen of the transplanted epitbahrm waa 
from high op In the vanlt of the smooth and 
piiabie cavity (Fig a) This aertien of the same 
magnification, and aiao stained for glrcogen. 
showed that the epltbelhnn hod tocreosed abmt 
six tlm^ In thkknm, then were no sweat gbnda. 
the papillae were more prominent, and tb« waa 
a co^derable Increaae m glycogen content of the 

In 1917 Dlerka (5 6) described the histology of 
the nonnol ti nrr ^ n vaj^na and dlstingnished three 
pr in c ip al layen the beaal layer ftracticnal byer 

Ftan Prmrtacfit d OfasUtrio od Cy K tiao’ Pctplaf 
Uaka U<de*l Ccjkv% 


and xcoe of coraification. A narrow darker stain- 
ing band of cells waa described during tbe mid- 
interval in the fatraepltheJial looe of ccenificatkm. 
Dlerka b>Tr or this bond of darker atalolag ctHi, 
b to be noted In thb section. Tbe bcglonhs 
aammnbtion of gtycogen correspooda to the post 
tioQ of Dlerka Ujtr Davb and Hartman, wring 
female mookes's, repeated Dierka work and co- 
ordinated fh>'thmic changes In the eplthdhim 
with cTvanan act ivlty Such changea may be taso- 
dated with the present atady to a mlfr degree. 

On October 39 or 154 dan after tbe operation, 
another biopsy apedmen o( the trinspboted epi- 
ihdhinj (Fig 3) waa taken from near the vault of 
the cavitv Thb pbotomicrogTaph b of tbe mme 
mogiuficatlon and staining and shows that the 
epltheUam has Incrcaaed la Uikkoesa to an aver 
age of ten timea that of the ikla biopsy with no 
sweat glands or hair folOdet. Tbe papJbe are 
deep a^ the epltbelnim b loaded with g ly c o gCB. 
The three principal bytrs which Dierka described 
for the normal vagina are to aotne extent, ap- 
parect in this traaqibnted eplthdhim. 

Elstragenk aobstance was not given to thb pa 
tknt, in any form, catB after oO biopsies had 
been tsken. 6n November 5 tbe patfent was given 
atQbestrd, i 5 mllligTami, In mlrntmTirobr fa>- 
jeetko, Thb was lepeated on ifovember 8, and 00 
November 1 1 progynoo B oletsora (10,000 inter 
national units) was given, abo by intramuacalar 
Injecticn. No Increase In growth ol the epithelium 
was noted but another biopsy waa not taken. The 
patient presumably had aotne small amount of 
estrogen la her tbnes, but It b c>ar that Inlrc 
Uooi of thb aobatance were not neceasarr for the 
graft to take and to grer* Juvuriouily A bkpsy 
ipedmen (Fig 4) was taken from the vagina ol 1 
nonnal patient of the same age gnjop and was 
stained la the way for comparbon. Great 
aimHaritv between the transplanted cpitbehum 
and the normal vtgmal mocooa b apparent. 

CitmUtry Zwdfd, In 1877 was the first to 
Dotics t>i«t QOTnifll vaginal leoetioiia are add tn 
reactloa. Since then an enormous Uteiatnro has 
arisen on thb subject, and several methods have 
been devised for detomining the chemical rcM 
tioo of the vagina. One of ns (Wang) need 
qafaifaydnne m kr iwler t r odg to detenniBS tbe 


19a 



Fig 5. Sectkn of bioptjr ipediiMD of tnuupbnted ept 
\ ^ opentioa. Baf* oinniQe 

ibowi 00 nrat gtan^H, Tm ^tKetiam hM locnued teo 
tlnwn In tHclmUl with "arVwf p:\fJTT>ii mnA is with 


fiycogca u In the oomul vifina. X i»o Seo Flgare 
Fig. 4- Sertkti of btcgjiy ipeciiDen <J the vigin* tik 
tnxa another patient aetd itafned with Be*t*i canninc I 
CDiapailaao. X lao. 
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K i' V Td thrtugh tbe gUu mold Tbe anxUttoiu of 
fTWth bowerer, irt it least lirnTbr to those of a 
cnlture of epltheflora. Tbe lecoodary lei chanc 
teristk* of tob patient were poofly developed and 
It does not ippcu^ that estrog en had much to do 
with the itimulitkia of the cmrhed gitnrth of the 
epithelKun. Ooc nmxt look cbewfaere for an ex 
punatkn cd the grorth-ctlmulatiru; Uctor Thb 
patient left the hocpltil i month after operation, 
at which time the growth of epithelium wu aeU 
odvmoced, and the rcturoed frequentlv at an oot 
patient UTiit ctinnilating edect cdtia mar have 
had on the ftnther devdopment of thb enithelium 
b difficalt to evahute. Carrel and Ebetiog foond 
that the growth of tone cnltorea of hbroblaati fii 
titn depetdt entirels on aubstances cantalaed m 
embryonic Juice. EbeGng and Fbcber working 
with epithelial culturet in ritn agree with 
Champy that epithelial celh in the pre*oce of 
connective tiaaoe ceDa do not dediferenllate. 

Drew ihowed in tbsue culture that differen- 
tlation of epiilbelhim of kidney or tkio dqicndt 
opon tbe preaence of connectitc tbsue demenU. 
Tlib a alto mentioQed by Baaky and D« Beer 
Drew abo atatei that autolvxed extracu of normal 
adult tbeuea contain a grawth-ctimaUliDg factor 
wbkfa when added to tticue cultures la n/rv 
causes rapid proliferation of nonml adult cefb. 
It seem that tbe conoecuve tbsue elements 
most be injured in order to ralease the growib* 
itimubtiog factor In our work the loose ccQobr 
tbsue was extensivd^ injured, which msv sc 
count for tbe rapid Initial prallfentioa of epithe- 
lium. It b probable that growth and diderenlia 
tioQ of thb epItheluU traniplant b, at least in part 
doe to a substance daborated try tbe surrounding 
pdvre connective tbtue 

It b to be noted that the appearance of glvco- 
gen, tbe typ® ^ bactenal 6ora and the degree of 


oddity appeared at about tbe mme Htw, ihowmg 
the Intcnebtion of these factors. 


In absence of tbe vagina, & tabular membrane of 
epitheiiam wu removed frtxs the thigh and tians- 
raiotcd to the loose rrllnltr tbsK d tbe pelvb. 
Tbe sccumubtlon of glycopei in thb growing cpl- 
tbdhim in its new loatioa wu striking Tm 
changing biologic characterblks of thb eprthellal 
tube were studinl and it wu found that within 6 
months the ctOular structure addlty and boc 
terfai Bora were almost idoitkal to that of the 
normal vagina. The growth-stuunlating substance 
olTcctjng the epithemuD may be deriv^ from tbe 
surrounidljig connective tbsue fa nrs u well u fa 
ntrp 
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ANATOMICAL STUDY AND CLINICAL CONSIDERATION 
OF THE FASCIAE LIMITING URINARY EXTRAVASATION 
FROM THE PENILE URETHRA 


CHARLES E- TOBIN PtuD and JOHN 

ANATOMICAL and pathologKal observa 
/\ lions, m geocml have been a compiamon 
to the progress of surgery In this report 
■/, we are priinaril> concerned with the 
anatomy of the fasciae involved in the ertravaaa 
tKMi of unne from the penile urethra. In addition 
on the basis of our findings the 
two gently acc^ted theories 
dealing with the mechanism of 
urinarj extravasation will be 
discus^ 

The spread of extmvasated 
mine from the penile urethra a 
limited by the extent and attach 
menu of the fascial layers of the 
penis, perineum scrotum and 
abdommal wall Smee the deep 
penile fascia of Buck is one of 
the first fascial la>’ers limiting 
the spread of extravasated orue, 
a more complete description of 
this fasen b desired than is 
found m thehteratarent present 
Although the descriptions and 
dbgrams or pictures of this fas- 
oa given Intheaccountsb) Buck 
(1848) Wesson (1933 and 19J7I 
\ouDg(i936) Ilinmann (1935) 

Callover (1939) Culp {1942). 

Finestone (1941 and 1943). ana 
in manj standard textbooks of 
analom\ Dluslrate most of the connections and 
relations of Buck s fascia many of these accounts 
arc itiU mcomplcte, Thb b true particularly in 
regard to the relation of this fascuv to the corpus 
spongKJsum (ca\Tmo«Dm) urethrae, the Mm 
bulb^\‘emosus and bchioca>'eTnosi the dartos 
la\-eri of the penb and scrotum, external sper 
malic fascu the suspensory Lament and the 
deep layer of the sup^idal fasem of the abdom 
Inal wall 

Fm tbr I>mnmm« oi Auimtit aod SunenT, DK{^toa of 
I nlocr ^ mlT of Roebr-trr ^hnr4 of sfid 

ll«U'U7 RortcMrr NVw^otk. 

Tiimtvb V* ^ pon to foodi troaibe llniTT C. 

BiotHI Mmm t 


A. BENJAMIN M D,, Rochester New lork 

msToaiCAL EAcremouND 
Although the fasciae of Scarpa, CoUes, and 
Bu^ have been described and illustrated many 
times before, there are some anatomical and dm 
ical features that remain to be clarified In order 
to bnng about a better understanding of these 
fasdae a brief survey of thar 
historical background will | be 
presented 

The name of Scarpa (Fig i) 
apparently became associated 
with a layer of fasca over the 
lower part of the ventral abdom 
Inal wilW cm the basis of hb 
original work on herma. This 
work, published in Milan m 
J&09 consuts of five memous 
with ten enCTuvmgs (atlas folio) 
Our attesura b to be center^ 
upon llemcna pnma of hb Sidf 
emxa inguinolt t scroiak (p a) 
m which be states 
"I dtiT oUl^m esteroo 

mujcak ^ urU IraUo n^a dtfT 
arcoJa fem$raU t amSc IncMiitaU 
i ncffala da ana ttruia tattUn itOa tda 
of*vm4lc4 dd mutcah fajdalala^ id 
pt*U tinit una perit u drndi dt qua 
dair amtUa ml miucala creutadtre. ckt 
oacwtpa[M ndU tenia naxicanjndt 
t ti ptrdt nd tanto edtaUrt cii tntlset 
fttUTua tuptrfei* dd crtmadtri cd 
darUa* falJra forit ti tpitfa nna tl 
^uca” ("The iponeuroiii o/ the eiterni] obDque mosdc 
Tor A certain «pa^ above [loperior to] the fesorai arch 
mod loKulsal rinx, b covered bjr a fine layer of the apaoeu 
rotic sheath oT the miack covers of which one part b ex 
tended Trom here to the rinx over the ae um lrrtc mmek 
which (t extends Into the scrotum mhert it It foxed (hiter 
mixed) and loaei Itself In the cehaUrapooe o rotlc web which 
tudtea the external surface of theortimter with thed^os 
the other part lifts Itself against the flank. 

The niustratioos from Scar7» s original work on 
scrotal hernia (Figs. 3a and b) show the fnsdal 
layers distended b\ \Tsccra and it b difficult to 
ascertain dearly wfiether he referred to the fascial 
layer which now b associated with hb name, 
Eydeahyraer (191?) and Castiglioni (1941) desig 
rule the cresmaste^ fasda as Scarpa s fasda, 
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Sir Tohn Strutben (i8u) fur 
tber ckrlfied tbe tae t£e tenn 
fascia ej Scarpa (p, ay) 
Ahitoo^thadtaaiptiottolthktmrds 
hy ScvpL u cmttfrwd In tbe tiutt- 
Intkc of mi %eA on tbe bgnJi, b 
Ttij hfkj and Imperfect, I ilmll retain 
the tltb/cmia sf Scarpa, ai It ti pref 
enbU to baea a tfaoct ^Ka£c name 
part to «Ucb traqo^ refffenct 


1* to Se maxla. 


Stnathcri cootmoei 
— tba faKk d Scaipa bas anotber 
la por ta at aimectloo, hi fti coodmia- 
tmo anmnd tba ipeTinatic cord, to- 
atnh tbe pclu e nm , here h becooea 
cootjaaom with the tnm an p e rfei al 
Ctscia of that re(kn aitd to rM 
cuofuiiuu and dimTe adraatafe Inm 
ibanecf abort ^Meufic naam 1 am 
in tba hahft of cirUrn It tbe faaaa of 
rfJbi and U TMtywl»rt wmld 
aftee to call thfar ta faacta tbe 
famla d Scarpa and tbe Eaicla of 
CoQea, It wtnu mre moch perplesty 
to the ttadat. 


In regard to the rfllc of Colkt' 
fuda m ariou; extravtmtkn we again quote 
Struttea (p. 136 ) 



vfl] raadTIytctcaltiwiy tixwifdi,tBd 
inflate tbe lootaia, bot doa not read 

backvarda or rt drw ay i. 


Two yetn after tbe wt»i erf 
Scarpai on tbe hernia, rnlVi 
(Fig •) pnbrfiihed hb A Trtahst 
an Surpcal Anataw^ in which 
be ftata, ‘Tba nuda (oow 
known as Colk*’fajcla)a]thcia^ 
OQ « fuperfiaal view appean 
coQtInucpcs with tbe faeca of 
tbe mRwrW orf tbe thigh, win 
be found 00 dcoe owminarim 
to attach Itaeif very finnly to 
tbe ranu of the lacbhun and 
pubis. Stmthen (p. 133) 
aware orf tbe fact that a coc- 
tinuoui membrane wai firmed 
by faadae of Scarpa and CoBa 
and that the fuda wai 
attached to tbe urogenital dla- 
pfnagm. 

In 1848 Buck (Fig 4) 
Ibbed “A New Feature in the 
Anatmkal Structme of the Genitaminaiy Oijiia 
not hitherto Docribed. In hi* work partwdar 


ia tba Uada of Cofia m (root d tb« accua, wbere il 


n U> wvi M auaavr— tw W 
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jnphasia la placed on unnaiy 
^uav and ccrtftinlv the 

>oint Is well pat for thl^ fa the 
first faicial layer to be m\'ol\*ed 
•hen unne leaves the urethral 
channel under pathological or 
cumstances. Buck states (p 367) 
“The tuttonilc*] •tructore In micrtkrn 
cmiistB ^ a ftirihic t memhrmoottt 
ibeath iQTcstlng tbc perns In the manner 
to be desaibed. (forming one ccntlnaom 
memhcaiK cDclocini the corpus caver 
Donmi in its ca^ty and embracing 
thecorposipon^oaum urethrae between 
two layers) and forming a continuaUon 
of the tnspensory Uoment above and 
the penneal faida bww " (Fig. 5) 





vasatlon and to dissect the fasdal 
la> CIS involved. 

To support the studies made 
on the normal cadavers and sun 
ulated extravasation cases, an 
embalmed body from a case with 
extravasation was mjected simi 
lariy with pigmented liquid latex 
A bnef summary of this patient s 
history fa 


0 K., S. hL IL Na iwioS, a 60 year 
old, white male «as admitted to this 
hartal November to, 1941. In 1909 he 
bad gooorrhea and had dlfUcuJty pass- 
ing urine at Intervals ever since At 
the time of admlnfoci be hsd symptoms 

, , , , , ^ „ yy ^ n a u B - of eitravnjatloo of 8 days’ anratkm 

Moreover to bring forth Bucks Fit- 4 Gurdon B Boct, 1807-1877 jj c had had a rtspfnuoiy Infectioo 

and cough more than a a c e k previoui 
to admisaion. Uls abdomen was reddened from the sra 
physls up to the omblEc&s, the redness being more msrked 


comment on extravasation we 
agam quote 


‘‘The texture sad connect kms of this fssda (Duck) wfll 
serve to many of those pbemneaa attendant on the 

efioslon of orlne Into the penoeum hy rupCure or olccratkn 
of the poattdat part of the fml of the urethra.” 

UATEIIAL AND ITETHODS 

Smee Back s, Scarpa t, CoUes end the dartos 
fasdae ere of interest both to the Anatomist and 
urologist, a re-evaluaticm of these fasoae was 
made b an attempt to complete the description of 
them structure and coonecUons. This work was 
done with particular reference to the rdauoas of 
Buck I fas^ m lunitlng the spread of extrB\’a 
sated urme. Therefore, studies were made first on 
the lower abdominal, pmfle, scrotal and perineal 
faioal layers of S adult, embalmed cadavers. 
Additional studies were made on 4 cadavers m 
which an inosion was made through Scarpa s 
fasaa, above the mans pubis, and compressed air 
(4 lbs. pressure) forced bene^ this layer to sep- 
arate it, and the layers contbuous with it from 
the other fascial lajxts of the lower abdominal 
wall, penis, scrotum, and urogenital triangle of the 
perbeum- The mucosa of the penile urethra 
nulboos portion, was perforated by a small 
hooked-shaped scalpel thwgh a Youi^i urethra 
•cope ^o, 34 French) Subsequently pigmented 
liquid lata or vmyllte was injected ^th a Janet 
Frank s bladder ijroige bto the perforated 
urethra, by way of the prostatic urethra to sinni 
late the course of unne flow and of extravasation. 
Ihie fossa naviculans was oeduded by cotnpres- 
Ron. FoUowbg mjection these cadavers were em- 
balmed. The use of liquid pigmented injection 
material allows one to f^ow the course of extra 

Bock maMtnd tS< corpon amooM Mefa a aaci* 
fcadj i r w t i vwVin yU«y>nCDe«ld B riMhroittiaT*la fea dtai. 


on the 00 the left tide. Tbcir was twellmg 

bOKath this ana. His penis was bine, black and gan^ 
nous and tender to touch. The scrotum was two!^ 
reddened and tender This pedent was sent to tbe opoat 
log room Immediately upon admiadoo and the gangrenoos 
area of the penb was removed, hloldple indsloQS and 
drainage wounds vm made over the penis, lootum, 
abdomen sod pertnenUD. He died the day loQomng admis- 



Fig. c Reproductloa ol plate from Bock’s <wlgtn«l 
paper ucrwl^ the rdadoos of 'Bocks fasda'* to the 
corpora, d DIsMction of Uk sheath ol the penis, showing 
the corpus cavemocam. enodcated from theiheath, B, the 
sheath, split up tbioagn the capensocy Hgsincnt, ot wmeh 
it b a ccctimiatfcp C the refadens of tne sheath to the 
corpus spongkaam urethrae, one layer of whkh 
above, the other below it D Its r^tkos to the glaos 
pmb, to which the sheath adheres Inaeparahly by Its outer 
•urla^ whDe by Its loner surf am It caps the corpus caver 
noaom £, the donad arteries, ve in s and n er ve s , raised 
srith the sheath. 
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I tpmmau Tb« coaUaoitj oif 

tajdaJkii^'mci^U3epenk,aao(oin,aod urogenlu) 
tRU^ tt ihowB in rigur«i 7 8 10 «nd i* tod 
Ttble IL Tbe c&udol coQtinaitkcts oj Cvnpn’t 
ud Soipa • iajeke m thin uhd fated toeetber to 
form the dortoa fataa over tbe thtit of me peob 
tsd over tbe acrotom. The external podeodal 
veeeb td tbe penb and tbe poaterkir tcrotai vo- 
•eb and Dervea axe embed den In tbe dxrtos Uadx. 
lovoloatacy aiuade dberi are enckwed la tbit 
Ittca both In the a aotiu n and along tbe abaft of 
tbe penis (Fig 7) In tbe pameom, tbe faadte 
whl^ formed tbe dartoa U>'er acparate from mcb 
other to become the anbcntaneona fatn la>*eT and 
tbe membranoui layer (CoUes fajcu) rcipec 
Urelj (Ftga. 8a and 9) Tbe farmer layer can be 
traced Into tbe aduonettJ fama where It b coo- 
Unuooa with tbe adfpoae time of this fotia. Hie 
CoOes faioa a connected to tbe mfenor ranu of 
the pubis and Ifchnnn and to tbe poaterlor Infe- 


Flar Stm mocn td trr^o lOtitijn, ud t«rrk»rJB 

I ibov tb* B^^caat dirts (uoa of tb* Ptak lod 
•cream. Tbs tuda tea* BiTtifao tary BOKb £bav ikw 
thtibaft el tbipobaadcw tbe sjuua^ Tberij^ku 
of tbe to rernaed to ibe* tbe ceednalty of tbe 

dirtoe tudi of tbe s jutum ob Ccto* beda cf tbe 
onipmjii) rrluLfk Tbe dartoe to eat tleof tbe 
doraas of ibe pento aad refairi UmllT a* ibovn bj 
amm TbenbUcmtolemlapmoatictacktocxpoara 
« hen tbe daiieettaae to art ewer tbe toft tzstli. Tbesb- 
cstaoKiM btty toytr of tbe <ir««csJtil trliacto has beta 

with tbe bufboavemoat nmsde in tbe central 
compartment, the corpui avemosam paib and 
bcfafocaveipoaps masoe of raefa aide b a lateral 
compartment (Fig 9) In tbe abaft of tbe penis 
Boca a laada luiTanxli all three of tbeic erectile 
bodie* as a rrTimfi ]a)'eT b tbe form of a hgtire 
of 8, as previously stated by WetMo 
However a txansvene aeptom of Bnck 1 fasda 
separates tbe corpon arernaa penis from tbe 
corpua tpongbsnzn (cavcrDooniD) orethrae tbe 


rxir border of tbe urogoiltal daphragm (Flgi. 7 
8a and 9) 

In tlw nrogenital triangle, Bock s (tbe deep 
penile) fasda Is attached to tbe bferior Layer of 
tbe urogenital dkpbram and to tbe bfenor f 
of tbe pubs and ochWo. From these attacb- 
molts Bock s fasda encloses tbe origins of tbe 
three compooents of the penis, with tndr respcc 
tire musdo, b separate compartments— tbe bulb 
of tbe corpus spoegMS m n (cavemosum) urethrae 


latter body n«^ng contained b a separate com- 
portment along UiB ventral surface d tbe penis 
(Figs. 8b arsd is) Tbe bnlboavesnosus and 
bchlocaveTDcni muscles are btemal to Bucks 
fawfa. Tbej aTvl tbeir btibiic fisrlae become 
attached to and have port of then* Insertkcs b 
Bock's fasda abng the shaft of tbe penis (Figs. 
8a, ^10 and ii) Bock s fascia fa external to aral 
from the rimW albugmea of tbe corpus 
tpeegiosam (csTenwinm) tnctbrae and corpora 
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ui Buck t fftsda alon^ the ventral lo rf acc of the 
penis. A perforation m Back’s fascia allowed the 
extravasation to spread between Buck s fascia and 
the dartos fascia on the ventral sarfaco of the 


lis. Further spread was foond between CoBe* 
da and Buck s fascia over the root of the penis 
between the dartos and external spermatic fascia 
of the scrotmn and the dartos and Back s fascia 
over the shaft of the penis. On the abdomen the 
extravasation was found between Scarpa s foarj* 
and the aponeorosis of the external obhque 

muscle. 

DISCUSSION 


It becomes apparent after reading Eydeahymer 
(1917—6247 and 4747) and Castigliom (1941— 
p 601) that some misanderatandmg perafsta from 
the anatomical point of view as to the justification 
of applnng Scarpa s name to the favnal layer with 
which ft Is now associated This fedmg has been 
strengthened b> a statement of Stnithcn (1854) 
Althou^ the description of this fascia by 
Scarpa, li very bnu and imperfect, It a 
preferable to have a short speafic name for a part 
to which frequent reference is made. In view of 
the foregoing data it is our recommendation that 
the name of Scarpa be continned to designate the 
superfidal layer of deep fascia over the ventral 
abdominal iralL 

In regard to the anatomical and cltmcal atudka 
of CoUea and Buck, we agree with most of their 
descriptions of the fasciae which bear their iiames. 
However we have added some anatonucal details 
to these of Buck. 

Buck s fasoa, by forming a closed compart 
ment around the corpus spongiosum urethrae, b 
known to be one of the first fasdal layers Umltmg 
the spread of unne extravasated from the penile 
urethra. However some of the published dia 
grama of Buck s byt*, do not show the tnmiverse 
•eptum of tbi»t fascia forming a compartment 
around the corpus epongiosom urethraa Nor do 
such diagrams clarify the rdatloo of Bock « fasda 
to the bulbocavernosus and lschloca\*eraosus 
rausde*. 

Buck (Fig 5) did show the tnuis\’er»e septum of 
this fasda separating the corpora cavernosa penis 
from the coqius spongiosum urethrae and fonning 
a compartment around the latter erectile body 
He also demonstrated the relation of this fasda to 
the dorsal %T*sels and nerves of the penis and to 
the suspensory ligament and mentioued that thk 
fasda ma> form three compartments around the 
erectDc b^es In the penneum. 

From the coonections of Buck s fasda to the 
Intnosic fasda of the bulboca^Tmosos and isdilo* 
cattroosiis raufcJes along the shaft of the penis to 



Fb. tx VestnJ vkv ti dissected poxis. Tbe KTOtiun 
■ltd the lUrUa fssds, cat at the base oi tbe gUas 
hare been mnoved. Boci t has been cst 
the domia of the penis and reflected kreraBy lie 
cMpo ea camoaa pesus are itissmrd Irao the |tfcM and 
corpus upCDgicmm orethrae a^ Ktneted to the dde. 
Bock s taada b cot aod retracted cmr the bulb and orer 
the left eras of the emb to ihoir its relatkia to the balbo- 
cavemcaos and laduccamsoaos mnsdes rapccthrdy 

the suspensory ligament here demonstrated this 
fasda may be compared to a prolonged tendon or 
aponeuroiis of insertion for Borneo? the fibers of 
these muscles. The extent of the bulbocavcmosus 
muscle in a negro cadaver dissected m our ana 
tomical laboratoiy suggests thm comparison. In 

TABLE L 

Segacoce oi tbnes toTolred la extravasation troo) tbe 
penOe orttbra. 

L, Throu^ orethral wT1 

s. Into lad tbrou^ catpus spoackma orcthiae. 

3. Throo^ tanka albokinea ol corpus spooflasim are> 

4. Into tbe space between tonka albojiQea of corpos 

tpOQjdocnai and Bock s fitaa. s fxrt« may 

Imdt loTtheT apread and tbe extravasated orine out 
nrodoce a swuHn^ beneatb rfisr* Tt ri ck 's 

fasc i i sontninds the c orpu s fpooftisam orethrae. 

5. Ihroncb Bock's (asda and betawi (a) Bock’s and 

Colka' lasda ol the perineoa (b) Bo^ 1 and dixtoa 
lasda t 4 the penb, aad (c) dsrtca and external jper 
matic lasda a the w n wpin 

6. Between Scarpas Uack and deep lasda ol external 

ohiigne apooe u roeU cd Ttntral 


F%. L Pgaa trow yc ip ro h wtiteh the greUui, »■* 
perunttd nrikmilr TIm dtrua (uck «ad irmmiu tn 
moved. Bw CBCte b «t tla*« tbe damn <i tbe 
pndi tad irteted btenSy The corport otTonMn pceli 
vixh tbdr tgtka tlbofhea «n ndcctcd domQy Net 
tkat Bi^'i ttacU loim tepCBn bet mwu the coepon 
org m ea pnb cad Um carp«i i p e uito e u M crethrec. I 
the dbtil put ol tbe theft ot the peak, Boi^S fude, (Im 
erhathre, cm pm cad dencl «*Q el 

the oretbre cre cut to cbo« the Ictet ectt I the «nrt^ 

thk tpeatnen fiber* of tbe btilbocavenHCOt dh»' 
do extended arrxind the ihxft of tbe penh within 
Boch a fuda Into tbe fuxpenaa^ Uszunent— 
■Imnct to tbe fiben of the extemu oblJqne apo- 
□eurcob. 

Ai tbown In tbeae atodlea where the amrae of 
extn\'uoted arine was simulated by Injectlnf 
pigmented material Into the urethra prorated by 
a scalpel tbe cavtmoos rtmm* ot tbe carpus 
gpoodoaum becomes filled with tbe Injected ms. 
teriaL In this wav Infectloo entering a very 
vascalsr tlame may lx mtroduced bto the general 
drcolatkm. The spread of ertimvasated material 
mav be limited by tbe axmectioDs of Buck s 
fascia alang tbe entire coarse of the corpus 
sponefanom— frtan glans to bulb—sod then 
rdthln this fasda dong the ventral surface of tne 
penis. When Buck s fasda h perforated tbe 
extravasation then mar pas* between Buck ■ 
fuck and tbe next external h)‘er— CoQei fasda 
of the perineum dartos fasda d the scrotum and 


fk. y >atnl view el (fiMrrlrd retk Tbs dertn 
Icsdccad su e tuHi Cfsi Bomal BodSfudsbeattkof 
tb* domm el lbs prob cad r^ectrd tstscly Tbcesr 
pen camesc pen b semnled treB tbe ewTra tpeefi^ 
mcadmncicdt tbsnde. Bockb bade ■ cst ssertbe 
prated part cf tbe ecras wneckm cad reflected 
IctmOy to ibo* lb* rektlae a tbb fisdc to tbe bdte- 
esmsoan snsde. Tbs fapiW* dbe(iaes, put cf tbe 
orpo* ipcBilasaia cad ibe Tea trcl « cll el tbs BTttbn birt 
been apeam to ibew tbe bin cstt la tbe ortlbn. KAS 
point cif HTxkal l u pt uj i d the ordii/c when bjeeUd bta 
estrcTCMled cad entered tbaoes cf tbe cupas 

pesls and Scarpas fasda aver the abdomen, 
■Ince the dartes layer of the penis snd scrotum 
are cootmuco* with Catnpws and Scarpas 
fa^e. 

These anatomical studies bold a podtloD of at 
moat Impcrtance clinically because they permit 
one to tatisf> tbe two theories of tbe ctblagy of 
urinary extiavasatloo from tbe penile urethra 
oarndy hydrostatic and vascular cha n ges asso- 
ciated with bacterial Invaskm. It b meat prob- 
able that urfaaiv extravasatke proceeds <n the 
talk ol n frrmfihTttfm of them two Ihcoriet 
Furthennote in the opinioc of Flnestcnc (i ^O 
the contractkms of the bulbocaveroosai nnisde 
and the external sphincter of the urethra and the 
act of micturatkiQ sB coatribate to tbe apiead^ 
urine Infection. Stricture fonnidcc abo 
pla>*s an Important nJle. Ilarever Finestooe 
(1941) found strictures In 19 0/ hU 31 cases, 




TOBIN BENJAMIN FASCIAE IN PENILE HRINARV EXTRAVASATION 103 


TABLE n.— STRUCTURE AND CONT1NO£T\ OF FASCIAL LAYERS 


AMotftlnl 
Ctmpv’s fascia 
SabcaUneoa*, luperlldal 
fatty layer X 


Dariosfasda DarUufasda 

Mcmbrajiom. CoQtalna Membranoaa. 


iToluntarymoaclcfibcn, Coptalin tn TOlm^ y/' 


Urapshal 
SnperfioaL fatty law 
be tireeo lUn an d CoUcf’ 
f>tria. 

,/ 


Located belaem lUo and taiy muacle 

/Backtfaada Located between 


■Hn um) extcmar\ 

> 


Scarf^s fascia / 
Deeper manbranoua law — 
to Iliac below 
fajjainal Hgament 


•pcnnatlc faada 


Cants’ fascia 
Membranoot At 
tafJwH to Inferior rami 
of t«rMnm ud pnbb 
and to dorsal huerlor 
border of orcfcnital 


Aaal Ulucle 
SapKifkial fatty 
lajvandfatpad 
of Ischiorectal 
foSKU 


Bwci’sfascU 

Cootlnaota with deep fascia 
of external obUqoe apooeo 
roib u toroensory llfamat 
of pcmi. May contidn ter 
mlflsl fiben of bolbocaver 
Doaos and bchlocavemoaui 


Bucyt fascia 
A pou e ur ode. Sairtamds 
corpora cavernosa penh 
ana corpos spoitgiotam 
orethrae In separate corn 
partnsenti. External lo 
imtsciea d theae erectile 
bodies. Internal to dartoa 
faada 


Baefs fascia 
Aponeurotic. Forms 
three separate com- 
partments aronnd 
mnsdea and erectile 
tisnes of penis. At 
Ischcd superiorly to 
Inferior layer of oro- 
genJtal dlaphraam and 
to inferior rami o^ pu 
blsanditcfainm 


Cereal Calp (194a) found «tncture in 33 of his 4a 
cases of unnuy eartravasation from the penile 
urethra. 

In the extension of the unne from the urethral 
lumen itself we could agree with Wesson (1933) 
that Buck s Is not the Impenetrable btu 
walk, generallv assigned to it. This fascia Is best 
developed In the peodulcros part of the penis and 
is muti thinn er where it covers the bulb of the 
corpus spongiosum and bulbocavemosus muscle. 

Some comments are needed In considering the 
nrratnmifwl directions of urme flow in extravasa 
tiou m relation to some of the findings by Flne- 
stonc (1941) and in our stndy When we mjected 
air bmeath Scarpa 1 f"*c^ in the suprapubic 
area, H traveled under the dartos of the perns and 
scrotum' However air injected m the perineum 
beneath fascia as conducted by Struthers 

(1854) would travel m the p>enneum and inflate 
the gg -ot u m On the other hand the mjectioo of 
the perns (corpora cavernosa) by Finestone (194a) 
limited the injected medium to the penk b^usc 
It was held in siiu first by the tumca albuginea 
and then by Buck 1 fascia* This fits in too with 



Finestone s view of vascular thrombosis and in 
factious thrombophlebitis (chiefly anaeroto) m 
the mechanism responsible for urinary extra 
vasation 

Tlie findings of Strothers (see Tlistoncal 
Background ’) suggest that if only the penneum 
and scrotum are involved then Codes faada 
might first be incised and then dissected up under 
the dartos of the scrotum before moaioa and 
drainage of this region. Furthermore, the re- 
ported anatomical studies m addition to our pres- 
ent work give some suj^port to the opinion that if 
the extravasation of unne is extensive one might 
open Scarpa s fascia, after suprapubic cystoeto- 
my and then dissect under the dartos of the perns 
andscrotnm. The Decenary inaslons for drainage 
could be made without damage to fnitnal layers 
and tissues not involved provided the tasue 
changes are not too marie eH 

CONCLUSIONB 

The course of extravasation observed in studies 
on Bimulated extravasatfem from rupture of the 
penile urethra passes first through the corpus 
spongiosum (where It enters the vascular erectile 
tissue) emd the tunica albuginea of the corpus 
ipongkoum- Buck s fascia limits further spread 
and the extravasation may cause filling and disten- 
tion of this compartment fonned arotmd the 
corpus spongiosum. After perforating Buck s fa 
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•dft tbe t pr ea d i« betw e en Bock*! ud Collet 
{q pgioeam be t wee n Boci'i tod dcr 
tot ludt tronnd tbe penit between tbe daitot 
txid extend ipermtticCaidae in tbe tcrotnm and 
between Soipa*! fuda and tbe deep fuck over 
tbe tpoDenrttsU d the gtcpMJ oblkpie nn»cle 
over ^ cbdocnen. 

Buck • f&sck h a ftmoa fibmut layer between 
the darto* buck and ttmla alborinea, which ex 
tends trom the inlerioc crtfact tt the oroeesiitil 
dkphn£zn and infadcET nnd oi tbe pout and 
bdifom amoDd tbe shaft of tbe penb to tbe coraaa 
of tbe ghna penk It b external to tbe deep donal 
vessdi and nerm of the penk and Is cocttnuona 
with tbe sospeiaorv Dgament. Each of the three 
ffectfle bodies of tne penis with thdr respectfre 
ffiojclesbi the perfaetmi are enefaaed fa a aeparate 
compartment of Buck a fuck. As tbe uir p oi 'a 
cavernosa penk and ccrpos fpoogiocam oretbrae 
approximate esxb olbs to form tbe abaft of the 
penis, all three erectile bodies and tbdr moadcs 
are eodrded by a eommoo lim of tbk fasda. A 
transverse septum of Buck s u«da sepaiatei tbe 
corpora cavernosa perds from tbe corpos spongfo- 
snm urethrae, enclonng tbe corpos spocqdtKam 
la a separate ccro rajtmeot along tbe ventral sor 
face of tbe shaft of tbs peaxk. The bolbocaTTznofua 
and kcblocavemcwts moscles are loserted tato tbe 
Inner surface of Buck a fasda. Thk fajda be 
compared to a pt o l op ced tendon or apaoeorm of 
tboM musckfc 


Ihk stsdy adds to tbe anatomy of the 
related to urtnary extra vaiatloo and not only pn>- 
vides a bask upon wfakh to >TTit«fn the roote anl 
■tmetures involved, but also helps to clar^ tbe 
mrrent tbeorirs deling with tbe metbankm re- 
spocsfhle for extraTueam of crbie. 


REFERENCES 

u Boca, Q. Tnaa A. IL iiS, 
a c. L. Sur^okl Anatnoiy nusdc^tiai 

tv B. Scoadin Co, 939. 

> Cuaouon, A. ABisUryaMtifidDe. NewYcrk. 
A. A RaepI, 90 . 

4. Ocitxxs,A A TroLtlM 00 Smxkal Asatiwir Aut 
QBTroltbeFcdnniiL DdiGn GQbot uu Hodfo, 

a u 

V Coir 0 S. I ProL, BalL, 94a, 4S lOO-iAd. 

A Ewanwnaa, A C. AnsttimcsJ Kudo. Kev 
Vert- W Wood tad COh 9 T 
r F mjnj eg , E O. Sera. Cyn. Obet., 1941, jf nS- 
tf 

A Idas. Ana. Sara., 94^ 6 ay-t i. 

9. Heat. N totkStttoJ iL, 9<Si4S S*v- 3 ^. 

0. BcoruoLP Tbe Prudpks ud Fneno* oTDnilacr 

pyUddpU* W B. Suadfts Co, (OJ. 

1. ScuJLr4,A SdFgnle iaoflUjam i t i TTJfr i-ckrerifch* 

— MBi3ci,(UllsReak*tan4«da. aeg. U«. 
t. SnerrsnaJ AsatomksJsadRmiofai ri jOtscT* 
dean. PsTtl. CAXYL On tb» F*»d* c< S oots. 
EdlAbanti Sotbednd uad Rmx, tSf , , 

j. Toc*a,H.a.ai»dD tia,D U. \oqi:iSPi»rto<< 
Untocr FUkaeb^ W B. Suadto Ccu, 9^ 
14. WOKOI IL B. J Aa. IL Asa, im. • t mw 
rntfo. 

V Wew. Sara Oy». jn 44 w*-* > 



THE VALUE OF A NEW COMPOUND USED IN SOAP TO 
REDUCE THE BACTERIAL FLORA OF THE HUMAN SKIN 


EUGENE F TRAUB M New Tork» New York, CHESTER A. NEWHALL, MD^ and 
JOHN R. FULL£R, Burliogtoa Vermont 


T he war ha5 ngnm emphaBixed the 
primary importance to the mdlvidaal 
of soap— the most common^ used chem 
ical substance contacting the human 
skim Attempts to produce a gennkidal soap 
which would satisfactorily cleai« the aHn and 
at the some time matenallv reduce its bacterial 
flora have m the past not been entirely succe®- 
fuL The genmodal value of soaps has been dis- 
cussed bv several authors (4) Another group of 
authors have devoted then attention to studies of 
the bacterial flora of the skm (7 8 9 la) 

The pnmar} object of our study was to in 
vestigate the gernuculal action on the skin of the 
human hands and forearms of a new syntheuc 
phenol a a -dih>droiy 3 56-3 s 6 hexachlo- 
ro-diphenj bmethone' (herei^ter termed G-ii 0 
incorporated in toOet soap Preliminary studies 
detemined the effect of Gr-i t upon the growth of 
certain mrcxxHTinuusms. Further the human 
skin was tested for sensitivit) to G-ii Finally 
we studied the effect of G-ii upon the bacterial 
flora of the KicnH* and forearms of over ao in- 
divxioals completing over lai senes of washing*. 

The striking results we obtained m reduemg 
and mnintMininjr low baCtCTtal COimtS CD the 
mriice as a re^t of the regular dally use of a 
new componnd mcorporateo in ordinary toilet 
soap will, we fed certain therefore, be of great 
Importance m many fields, but espedally in sun 
phfying surgical scnib-up technique, MacKee.’ 
m commenting on our experiments, told *This 
seems a convmcing result and it should be a use 
fol soap The bacterial results If corroborated 
are remarkable. 

Price* has appraised the effectiveness of com 
pound G-ii mcorporated fn soap as fdlow* 
‘There can be Utile doubt, I think, that you haii’e 
a product here whkh is cffecine in reducing the 
bacterial flora of the hands to a remarkable de- 
pec and one which may find a tidd of usefulness 
m the surgical preparation of hands. 


ExTcrlmeoul t chmfty ot \ cnrwnt CoOect ol Mnn- 

tae DarDactoe. 

niaibJB h. Gwttp. u 5, r*icTU 2450 va, 

*rmmU tcronmicHloa. 

*1 ermot cntffiimkkUaQ. 


CrainC3DAL ACTIVITY IN VITBO 01 COUPOtIND G-II 
AND or 

SOAPS CONTATNINO COMPOUND O-I I 
Compound G-ii (2 2 -dihydroxy 3 5 6-3' s' 6 
hexachioro-diphenyl methane) has the structural 
formula 


OH OH 



Compound G-i i when tested m the fonn of its 
sodmm or potassium salt Is strongly bactenostatic 
and bactenodal against Staphylococou aurens 
and other gnm p^ntive coed such as Strepto- 
coccus hemolyticns type C and Streptococcus 
vindans. alkali doe* not mtorfere with this 

bactenddal aclkm. The Staph>lococcuB aureus 
phenol coefficient of G-II detenamedat37degrees 
C by the Food and Drug Administration m^od 
(i) is approumalely 125 The activity of G-11 a 
somewhat reduced In the presence of scrum it is 
also weaker m its action against gram-negatrve 
micro-oTTBnixm*, such as Eberth^ typhi and 
EschcrKnia colL These facts were detennined by 
numerous tn vtJro culture experiments mduding 
also the so called wet filter paper technique (i) 
Rabbit experiments to compare the bactericidal 
properties of soap containing 2 per cent of G-ii 
and a soap of identical composition without the 
G-II were carried out m gimcral the technique 
of J S Simmons being u^ (14) The results 
obtained showed that the G-ii soap while not 
stcrilixing superficial wounds did produce a de- 
cided decrease in the bacterial counL 

TESTS roa SDN EnKsmviTY 
To test the allergic, irritating or sensitizing 
mdice* of G-ii we performed patch tests on 
more than »oo subjects.^ The procedure* was to 

Olortilma oo pnakKOr tinllAj r«ich trrti hul txt pre- 
rfaaly p tri onu ed By H. J Idbaky SLD pMiiic. Ncwjmey 
«hh cBunly ii«x* 1 {tc molU. 

*I bar*(lm4M xlifiiiaoii pAtcbtntivltSC.it mth iQan 
•Uve rnalu.— El F T 
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SURGERY GYNECOLOGY AND OBSTETTRICS 


TABLE L— AVERAGE COLONS CODNTS 















so, 



““P aw Z 

L’lr.^tG.r. ’'^'™' 


“'»«t 

’if®' «nt G P® Will 

■Pd 6 ,ui,^ mw ^p^for tiu « « 

^OT a ^ Ule thlf^ netn •“^P 

"®o 8Q,D'^?P»urS; ^,‘^’’U a^ , 

^“nlimrv t T ^Oerm nJU^'^owU,^^'®* Ii 

,ow^'ypn«rcSSy?;pfti.eiif«'® o! 

° coBtnj PraciJce^^^^ ^cluj ^ 


****6ta ■^tiaj'fcTTr ^ 


^ •oap 


oS.r’i'ppt rsf'i'p -^ 


/it 8(uni tie , 


^ ctoftT^ iunT, of 

^ CDCO 



TRAUB ET AL. STUDIES ON VALUE OF NEW COMPOUND IN SOAP 313 


TABLE IIL-AVERAGE COLONS COONTS— SURGICAL SCRUB-UT TECHNIQUE 
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Baun 2 The sabiect picked up a aterfle bni*h 
wet Jt with hospital soap and then washed the 
tkin test areas 01 one Umb succes^vdy scmbbbg 
the backs and fronts of each digit, the palms and 
wnsts the knuckles, and the foreams for a period 
of 3 minutes and nnsed 20 seconds, 

Buih The subject repeated the performance 
of basm a on the other Umb again washing 3 
minates and n rising 20 seconds. At this p<^t 
the subject put aside the brush laying it In a 
sterile Petn dish cover and cleansed his nails with 
the point of a nail file and an orange stick. No 
time Umlt was put on this action 

Bonn 4. All the test areas of both limbs were 
scrubbed with the brush soap bdng used as 
needed for a penod of 4 mlnates, dcvoang haJf of 
the time to each Umb The subject nnsed for 20 
seconds and discarded the brush 

The ends of the digits to the distal Inter 
phalangeal jomU were dipped mto half strength 
tincture of Iodine and witndrawn at once The 
hands were bnefly nnsed m 75 per cent (by voL 
amc) ethyl alcohol which was sh^tly tinged with 
lodmc, and the arms were raised to allow the ci 
ceas alcohol to run down the forearms. The sub- 
ject wiped his hands and anna with a sterile towel 
pulled on sterile muslin sleeves powdered his 
hands witt sterile talc and put on sterfle rubber 
glove*. 

The subject manipulated surgical instruments 
for a period of 45 minuter Tne rubber gloves 
were aseptically removed and the subfect washed 
In basira 5 6 . and 7 2 minute* In each without a 
brush ancf using a bar of control so^ 


When the subject* had completed the foregoing 
openment they were sent home with ba« m 
2 per cent G-n soap to use routmel) dunng the 
following week. S^en days later they again 
scrubbed bv a method sunuciT to the ab^ but 
altered so that no genniadal material* were used 
Bars of control soap were substituted for hospital 
soap and the tmcinre of iodine and alcohol were 
omitted A basin of freshly distilled water was 
substituted In place of the alcohol rinse after 
basm 4, 

The obtained results maj be seen in Table III 
and Figure 8 The numb« of bectena removed 
from the hands and arms bv washing m basins 
I to 4 were added together also the number in 
basins 5 to 7 In the ca*c of the routine surgical 
wash up technique, the count m basm 5 deter 
mined 45 minute* after the use of the iodine dip 
and the alcohol rinse, is quite low thus showing 
that this scrub-up method appears to be exceed 
ingly trustworthy Figure 8 rurther demonstrates 
that the regular use of a per cent G-i i soap over 
a penod of i week pnor to the scrubbing enable* 
the washer to reach the resident level of bacterial 
flora practically at the start so that the surgical 
scnib-up time could be greatly shortened under 
these ccmditlans. It is also to be noted that the 
count of the group using the standard scrub-up 
technique was several tiiM higher m basin 5 (the 
firat basin after the gloves were removed) than 
that shown after the routine use of 3 per cent G-ii 
soap In the latter case thiw low count was 
reached without the benefit of other iodme or 
tlcohoh 
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subject then washed his test areas wjth control 
soap accardmg to standard tedmlque and the 
nnsmgs were adlected in this basin. The subject 
then wiped ha httn/ht and nrista with a sterile 
towel, pulled on sterile mualm sleeves, powdered 
his hanihi with Sterile talcum powder and put on 
sterile rubber gloves. 

The subject then mampulated surgical mstra 
ments for a penod of 45 minutes. 

Basw 8 g end 10 The rubber gloves were 
aseptically removed, and the snbject washed in 
barins 8 9 and 10 two mmutes in each, accord- 
ing to standard technique without a brush and 
oang control soap 

Wnea alcohol and iodine and hospital soap 
were used approrimatelv the same rarults were 
obtained as in the mmlfar previous experiment 
(Fig 8) except that the counts were elevated all 
the way thxwgh, perhaps due to the nmoing 
water being used m rinsing and to the warmer 
weather 


When m the second experiment the alcohol and 
lodme were omitted and the control soap sub- 
stituted for the hospital soap the colony counts 
after removal of the gloves were about twice as 
tuj^ as those of the regular surgical scrub-up 
tffhniqoe. 

The finid expeamest mvolved the omawon of 
the akohoi and lodme and the use of control soap 
subsequent to a week s use of 3 per cent G-ii soap 
nsrtiaely The counts obtam^ both before the 
gloves were put on and after their removal were 
much lower than correspoudmg counts In the 
experiment in whkdi hospital soap and alcohol 
and wdine were used. 

Our findings do not confirm Price s observation 
regarding the great increase in bacterial counts 
as a result of wearing rubber gloves. However 
it teems reasonable to presume that a surgeon 
UDder the mental ftram and physical ei er U on of 
an operation would sweat muen more than did 
our tubjecti, and thin added moisture migh t en 
hance bacterial growth and possibiy might ac 
count for the dmerence between Price s and our 
results. 


BimitAiY AlO) CONCLTJKIONS 


I Two per cent dihydraiyhexachloro diphenyl 
methane (G-11) incoi^ratM in toilet soap en- 
abled individuals to nmintaln an exceedingly low 
bacterial populatkm on the skm of the hamis and 
focearms. 

a Compound G-ii was non-imtating to the 
skin as Judged by more than two hundrrf patch 
tests. These wer e repeated on the mme subjccta 
alter 10 to 14 days and were amJn found to be 
negative, showing that no sensinvity of the skin 


had been produced by the first test*. Snbjects 
umng a per cent G-ii soap regularly for i year 
have shown no evidence of Irritation. 

3 Our hand washing experiments (lai In 
di^ual series of washings) indicate that the 
most significant results were obtained by the reg 
nlar rootine use of a per cent G-ii soap The 
e^ence mdicatcs that the regular use of toilet 
soap containing compound G-ii in a concentra 
tion of a per cent has such an effect on the bac 
tenal flora of the human stm that the so called 
reauient bacteria are deddedly and permanently 
(as long as this soap is used) reduced In number 
An individual using this soap regularly has a 
lower resident count after 3 routes of washing 
thATi an individual who washes for ao minutes 
with ordinary toilet soap The striking bacten 
ddal effect* obtained by daily use of toilet soap 
rym fAtning compovTid G-iz shown in Figure 4, 
compared with regular use of ordinary or control 
soap and neko soap mdicate its value. 

4. These results lead us to conclude that the 
dally use of a soap containing compound G-ii 
would enable a surgeon or operating room at 
teodlant to mafa-itaiD an e au e m ely low resident 
bi^terial population on bis skin. 

5 This hu suggested the poBsibllity of shorten 
ing the routine preoperatjve scrub-up procedures 
and perhaps the elimination of use of imtating 
genmades without any sacrifice of skincleaidmesa 

6 Regular use of soap contaming cxTinpotmd 
G-i I according to our expenmenta, should reduce 
the probability of infection follcrwin^ skm abra 
Mons and luperficiaJ wounds. This jxttnt aught be 
of value in the hygienic care of members of the 
armed forces. Attendants of wounded in front 
line areas where lengthy surgical scrub-up routines 
which include the use of alcohol and iodine may 
be out of the question could neverthclesB fed that 
the resident bacterial populations on ther hands 
were at an exceedmgiy low levcL 

7 The economy suggested b> the nmfapnnm of 
the alcohol and iodine rinse may be an important 
factor especially now when the> are not rradily 
obtainable 

8 The use of G-ii dtber m soap or in other 
vehicles for protection against skin infections from 
barber shop*, beauty parlors, hair follicle infec 
bon* from cutting ous, et cetera, is suggested. 

Note.— N o ipecisl toentloa hu been msde in thii Ritkk 
kbont tbs mMbod ol IncorporatkiQ ot G-ii into K«p b*- 
cmaw in the cue of enhe mpt the Cfanpoond voolcninve 
to be incoTpatmted at the time ot Eoeiniuctitrc. In the cue 
ol UquSd eoap, dl that vonid be neceMaiy wooM be to add 
1 per cent of the empoond G-ii to the Uqtikl soap and 
thomoft^ mlr Dae to wartime reatrlctiocis, arap coo 
talnlnf &tt cannot be made araHaUe at the present 
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DICKISON, SHANNON FRACTURES OF THE CARPAL SCAPHOID 


27g 


genogrun ihowed pronmal pde fracture— no dls- 
pUc^ent avtscoUr necrosis of proximal fragment. 

Case lar Cpl B aged 37 yean. Diagnosis and 
recategoriration to C-i at ifi > car* following mjury 
progressive weakness and pain since mjury Roent 
genogram stowed marked arthritis throagbout car 
po^ cystic changes fn fragments of scaphoid. 

Case 05 Ptc W tg^ 33 years Diamosis at 
13 months after injury sent to duty ax dlsablUtv 
was only ali gh t returned 15 months later with 
marked dlaa^ty subjectively and ob}cctlvdy dis- 
charged from the Army Category E. Roentgeno- 
gram showed dis placement, cystic changes In frag 
ments of scaphoid, sclerosis of fracture margins. 

Four patients were discharged from the 
Army for other reasons than their wnst condi 
Uon 3 of these were over 40 years of age 
when they reported their painful wrist and 
roentgenograms showed old imumted frac 
tures with advanced arthntia of the carpus 
Fourteen men of the group are carrying on 
full duties m the field 

In the group of cases with late diagnosis 
treated bj Immobihxation there were 27 cases 
of which 6 united and 21 did not unite. In the 
UDumted group 10 were rccategorixed 
Histones of the 6 cases that united foQow 

Case 135 Pte B apdt4^‘ean. Waist fracture 
with no displacement diagnons at 2 mouths united 
In x8 wceka. 

Case Sgt B tecdjoveart Waist fracture 
with DO dispUcement dlaguosu at s months united 
In IS wce^ 

Case 30 Fte J aged ts yean Proximal pole 
fracture with no displacement, diagnosis at 6 months, 
union in 15 weeks 

Case 113 Pie H agedssyeara. Waist fracture 
with no dbplacetaent, dltmii^ at 6 months avascu 
iar necrosis of proxlirud mgment which is seen to 
be rrvaicuiaiixing dehnlte progression to onion not 
complete at to weeks 

C^E 70 1 te. B aged 30 yean. Proximal pole 
fractnre with no displacement, had ImmobUIaation 
for 6 months following original injnry then off for 
6 months tt the end of which he rejKirted agalu with 
a painful wrist, piaster reapplied for another 9 
months With resultant union. 

Case 35 Pte B aged 23 years. Proximal pole 
fracture with diagnosis 9 months after Infury kept 
In piaster for 9 months with resultant unkra. 

For the 5tud> of the cases with late diagno- 
ses treated b} ImmobillEation which did not 
unite refer to Table I 
In the group of cases of ununited fracture* 
treated bj operation there were 30 cases 
(This figure includes 8 caw of early diagno- 


TABLE L — 20 LATE DIAGNOSED TRACnjEES 
TltEATED BY HaiOBILIZATION BtTT DID NOT 
UNITE 
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81$ ) In this group 2 1 grafting operations were 
done with p recatc^nzations 3 dnlhng oper 
ations with i recatcgonzation 4 complete 
exasioDS all recategonzed i partial cn^on 
and I open reduction The last a were not 
rccategonxed 

In the grafting optralton group of 21 
8 umted with i rccategorizcd and 13 did not 
unite and of these 8 were recategonz«i 

Of the 8 cases that united a graft was seen 
to be m good position m 6 cases In the 2 
other cases roentgenograms taken within 2 
weeks of operation show no c\ndence of a 
graft crossing the fracture Une 

Of the 13 coses that did not unite a graft 
was seen to be in good position in 6 was 
seen In ^•er> poor position in 2 cases and was 
not seen at all m 5 cases when there was still 
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There were 8 cases m which the prcopem 
tive roentgenograms showed defimte sclerosis 
of the fracture margins Two of these cases 
umted 

There were 7 cases in which the preopem 
tive roentgenograms showed defimte displace 
ment of fragments Two of these fractures 
umted 

For further study of the graftmg operations 
refer to Table 11 

In the dnUtng optraltons group there were 
3 cases with 2 umted 

Cass ijc*. Tpr T 53 ycin In tbii case 
there U revt»ciil»riii,tion. of t dad proxim»l 
fnpnent In a in«t excellent manner A waUt fine 
ture of the •caphold waa immobDUed for 8 months 
foflowmg Injury at the end of whkh time a drflUng 
operation was performed Prcopcratlvt roentgeno- 
gramt sbovr tbat at this time the proximal fragment 
wt* one-third revaKuIanied, Postoperative im 
mobihxatlon for a further 5 months did not cause 
any further rcvascularlxattOQ but there did follow 
solid onion with good dimeal result 
Cxss 33 Lieut W aged 30 years Wavit fme 
tore of the scaphoid with slight dUpUcsenent, un 
mobOixed for 6 months following inpiry at the end 
of whkh time a drilling opertUsn aas performed. 
Preoperitive roentMograna showed avascular 
necrosis of the prodmal fragment and sclerosis of 
the fracture margins. Postoperative ImmobflUatloa 
for a further 5 months raulted In x ray union and a 
good dioioil result 

Cass is Pte. B aged 38 vean Dlagnosu and 
drlDlng 15 months after injury Roentgenograms 
showed a displacement (mlnlnial) and no sderous 
nor vascular changes Postoperative immobdlxatlon 
for 10 months resulted In failure to unite and a 
markedly disabled wnst 

In the compUk exetston group there were 4 
caw* and all were recategoni^ Two cases 
were fracture dislocations with poor reduc 
tion of the scaphoid fragments, 2 other 
cases were disposed at 8 months and 3 
months respectively and both were operated 
upon at time of diagnosis. All patients showed 
poor dmical results following operation and 
were recategonsed 

In the partial excisicm group there was i 
case 

Ca** IL4- Pte T iged Ji years This was a 
transsapHcnd perfsemHonar dtslocation m whkh the 
fragments of the saphoW were not property reduced 
The proximal fragment was excised liter 10 weeks 
of immobDiatlon He wtu returned to full duUa 
5 weeks later with an excellent Immediate resolL 


In I case open reduction was done 

Cass 114 Spr R. aged 33 ycari. Diagnosis 5 
months following injury An open reduction opera 
tlon was performed at this timr. Roentgenograms 
taken i month following the operation (bow a marked 
displacement (till present and no evidence of union 
He was sent to full duties 3 months later and no 
further roentgenograms were obtained. He has not 
reported his wrist again in a period of 3 years. 

Dispiaccmcni 

In the 125 cases of fracture with early diag 
nosis there were 8 displacements or 6 per cent 
In the 70 cases of fracture with late diagnosis 
there were 36 displacements or 50 per cent 

In 6 of the 8 cases of fresh fracture with dis- 
placement the scaphoid did not umte 

In the fractures with late diagnosis 19 of 
the 24 recategonxations showed displacement 
of fragments. . 

Arihntts 

In the group of cases with late diagnoses 
showing X ray evidence of established arthntis 
of the carpus at the time of diagnosis there 
were 18 or 30 per cent Of these 7 were left 
alone without treatment their average age 
was 41 years and 1 was recategonied An 
other 7 patients were treated by immobilixa 
tion thcjraverageagewBa3iycarsand4werc 
recategoriaed Four others were treated by 
operation their average age waa 35 years and 
2 were recategonscch 

Avascular Necrostx 

Avascular necrosis of the proximal frag 
ment was seen in 7 of the cases with late diag 
noses 10 per cent 

An exact figure of the occurrence of this 
complication In the fractures with early diag 
nosis cannot be given 

Sclerosu of Fraciure Margtnx 

Sclerosis of the fracture margins was seen in 
16 of the series of cases with late diagnoses 
(ca 23 per cent) In 1 1 of these cases the frac 
ture was i year old or more when, the diag 
nosis was made while in the other 5 mv* the 
fracture was less than 6 months old 

That Bckrosis of the fracture margins can 
occur within 4 months ma> be illustrated by 
tlds case 
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no iurthcr concern Boehkr end Schnek both 
go 80 far as to sa\ that one can cipcct lOO per 
cent union while Soto Hall states that over 
90 per cent perfect results may be expected 
In this senes of 116 cases treated early and 
well all cases resulted m union The problem 
does not he m the treatment but rather m 
the diagnosis— Indeed the major problems 
from fractured scaphoids arise from failure to 
make an early diagnosis 
A fractured scaphoid ma> be su^cted 
from dinical examination but the dlaOTosts 
can be positively established or excluded only 
b> roentgenograms The latter must be taken 
m the antcropostenor lateral and obhquc 
positions The obhque is the most import^t 
view and frequently several roentgenograms 
In the obhque position are necessary to bring 
the fracture line mto view It must be kept in 
mind that immediately after injury it is often 
difficult to establish the diagnosis roentgen 
ographicaUy Only a very faint fracture hne 
may be seen as m Figure i To overlook such 
a faint line is to court disaster as this case 
plainly shows The same is true of the case 
m which a fracture is suspected from dinical 
examination but cannot 1 m demonstrated by 
roentgenograms (Fig 2) Such injunes must 
be treated as fractures until repeated roentgen 
ograms in a to 3 weeks time enable one to de 
termme defimtely whether or not there is a 
fracture present Failure to take these pre- 



a b 


Fig, I Caae 117 Pte, R,, aged *a ytan a. Roentgeno- 
logical appearaner 00 the day d Injury Tbm it a faint 
line in the proziinal pole which wtt not noticed A dlag 
noth of fpraJned wrist was made and the man was retrirned 
to dutka. He came back 5 mooths later with penistent 
complaints about his wrist, and roentgenogram b was 
taken. A grafting operaUoo at thb time was iinsunrsafuL 
He was then under penistent medical treatment for 
yean, at the end of a hkh time be was discharged frntn die 
Aimy alth the paychiatiic diagnosis “reactlTe depressktn, 

cautions will lead to the fracture being 
treated as a sprained wnst In this senes 18 
of the 70 cases with late diaposes were 
treated ongmally as sprained wnsts This is 
a very senous error and must be corrected 
The diagnosis of sprained wnst should be 
made with the greatest of caution and only 
after fracture of the scaphoid has been poo 
tlvcly excluded by repeated rocntgenographic 
examinations 

In this senes there arc 125 simple waist 
fractures that were diagnosed early In only 



Fig, J Case 5^ Gnr L aged 14 yeaia. a, Roentgeno- 
gnun taken on tbe day of injury «htch was cooddered 
negative for fracture There b a faint but de^te hne 
through tbc wabt of the bone b Roentgeooiogicai ap- 
pearance 7 months later when h returned with the hbtoty 
of perdstent compfainta about hb wrbt. As the disabfUty 
mas not marked thb patient was not toW of hb fracture 
and waa returned to full dutie*. In a foUow-up period of 
8 mooths he has not rep o r t ed hb wrist agsixu c, Rmt 


genogrun. Case Pte P aged *5 yeara, taken ahortly 
after Injury whi<i was declared ucfative for fracture. 
There is noticeable a faint Une at the radial side of the 
wabt. The patient was returned to duties, d, the nme 
case 8 mont^ later when he returned compfaluing of per 
kbtent rain and weakness in hb wriiU Hb wrbt was 
immobthaed for 3 months, at which titne there was no 
danonstnLUc progiCJi toward union and be was returned 
to duties with a lowered category 
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F!i. 6, Ca*e 30, Tpr T ered 13 jnn. «» Ruentimotrttn taicn 3 moatla a/ter 
mjarr Tbc wriit w«s lnumbOired oq the dny of iajary Avucoliii oecraiU of the 
prcmmal fragment li ftcoL b 10 wec^ Utcr imd ^er a. toUl period of 14 wtelLi 
{mraobnixa.tlon. The pronmal fracmcot U aeen to be Aboat one tiurd revAacnlAriied, 
aad the fnctme U unirin g. Two mODtJw After thk rocnt^cnognun was tsieo a drill 
Ing operatioo was pcrforiDed. c, Roco ^ moffram taken 5 months after drilling shows 
the fracture anited. FoRowing the driOlng operaboo the pnmmAl fragment did not 
rerasculArue any farther Tbe pAllent a wrist bad a total period of UnmoblUxAtion 
of IS moDtl^ C^Ically good retolL 

subsequent union of the fracture is clearly No matter how astute the medical profes- 
demonstrated b) the case illustrated m Figure sion ina> become m diagnosing fractured 
6 But It should be noted that this tooL la scaphoida early the late cases will always be 
months From an ezammation of tbc cases present Often the original symptoms are so 
m this group which did not imite it would mild that the patient pays httlc attention to 
seem that these points are not sufficiently ap- them and it is not until months have passed 
preoated Displacement was not reduced with gradually mcreasing pain and disability 
and uninterrupted fixation was not persisted that medical aid is sought At times the ongi 
m until union was obtained nal symptoms may entirely disappear and it 

IS not until a second injury has caused symp- 



mlnjuiy He bAd buJ a recent freih Injury which CAu»cd Flg-S, CAje4,Gnr ilcL^ aged 3 j van, A,Thi»roent 

him to report. Hh wrist was dow Imtoobilrzra for rj weeks, genogrmm was t^en At the time of fJu gnfk ihowijig ah 

At the end of which dine be preAeutrd the picture « oMfcACturc with cstAbltshednanunloc and Adnnced cystic 
Sodeck < Atrophy of tbe carpal, with marked (haabafty. changes in the distal fragment. Hh wrist wu IniniohfUxed 
dependent cyAhoah. adrAo^ tmacular atrophy, am In an attempt to gala nnioo. At t^ end of 10 weeks this 
marked Bmltadoo of all morements of the wrist. He waa tratment was diamtinued and the patient srai returned 

U this time da ch a r ged from the Army as unfit for any to ihitlcs. In a fofknr-op period of i year be has not re- 

dotics, oo tbe basis of his wrist cooditin ported hb wrist again, b The same wrist in pfaster 
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Fl* II Case 95 Tpc aged ij yean, a aod b 
Traoncapbcad pe ria emflunar dhlocatioc w the anst, irilh 
associated iractore al the trtqtrttram These ttro loeivt 
genocrams Qlratrate tbe relatiooihip of the proximal frag 
ment of the scaphoid srith the aexnnimar aod the <fisUl 
fragment irith t^ capitate, as dlscnssed in the text. 

nse to sjTnptoms after the initial injur> has 
subsided In this senes vrt have found several 
patients who have earned on for vTuying 
penods up to 1 5 >’ears without any appreciable 
complaints and have reported onlj after tbc> 
tustamed a second mjurj to their wnst On 
the other hand it seems reasonable to assume 
that if a wnst seen a few months after the 
fracture has occurred shows much displace 
ment or \’ascular changes, ultimatel) arthntis 
will develop and the disabllitj will be 8e\'ere 
e\*cn though at the time first seen the s>Tnp- 
toms maj be quite mild 
Twcnt\ -scN’en patients in this group with 
late diagnoses were treated b} Immobllixa 
lion but in onl) 6 of these did union occur 
The question iramediatcl> arises — whj did 
tbe oilers not unite’ This question can be 
answered onl) partiall) It is unreasonable to 
expect that a fracture showing sderosis of the 
margins would unite b\ merclj being immo- 
bUix^ \ et such fractures were treated in this 
wa> (Figs, 7 and 8) As pointed out in rela 
Uon to the fresh fracture a\’ascular necrosis 
delaja union but docs not cause nonunion 
and if such a fracture IS treated b) iminobiliz 
ation the treatment must be carried on with 
out intcmipuon imtll union is obtained even 
though this ma\ mean a penod of a j*car or 
more Some writers claim that an old free 
lured scaphoid will unite if imraobiliacd long 
enough proNnded there is not established non 
union If this is true then some of these frac 



A b 


n*. If Case 78, Spr F i^td 43 ye*r». a and b Left 
and riibt wiiati for comparuoa Tlua mao Injured hia left 
milat If yean aso. Hel»QOt>c*dUtobctociewhat».eafc 
attimta, but It wai DCvtT pnrtfoilarly trouWcMOrt lo tbe 
past few ffiODtis, b o w e m he baa oebetd atcatfily locrea*- 
mf pibi aod wealmcu, aod be wai tent to boqjital for 
Imresticatkm. There wa* exldcnt marked weatom <rf 
flip aod aboQt 50 per cent Qnutatioo of both flexkm and 
exteiijfoei ot wriat. He was cociidcred nofit fee any 
datlca in the Aimy aisd waa dbehar^ed <xi tbe basts of 
arthiltb at the wnst, 

tures that did not unite were not immobilized 
for a suffiaent penod We are unable to com 
ment on tius statement but it is interesting to 
note Uiat no fracture united in which diagno- 
sis was made later than 9 months after the 
injury and also that tbe fractures m which 
imraobilmition was persisted m for the long 
est penods without success gave the poorest 
results when treatment was discontinued 
(Table 11 ) 

The bone grafting operation was performed 
in ji cases 7 patients ha\’mg 2 grafting oper 
ations. Union was obtamed in 8 cases Exam 
ination of Table 11 shows that there is a great 
deal of confusion in tbe minds of the surgeons 
as to the purpose of the operation Indeed in 
man) of the cases one wonders wh\ it was 
performed Inonl> 7 patients is tbcree^^dencc 
of established nonunion —sclerosis of the frac 
lure margins and union was obtained in onl\ 
7 of these It is therefore in these 2 cases 
alone that one can credit the operation ^ith 
ha\nng had a beneficial effect In 7 cases of 
the group a period of immobilization with 
plaster was tned before operation but in 5 of 
these sclerosis was present As pomted out 
It IB useless to expect such treatment to ha\T 
an\ effect In an> e\'aluatJon of results of 
operatic procedures the postopcrati\T penod 
of immobilixation muit be carefulU consld 
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penod and when injured a second tunc their 
s>'inptoms are relie\*cd tr\ a short penod of 
unmobiliiatvon and that thc> are again able 
to OUT) on for considerable penods simptom 
free But these are people m the third and 
fourth decades of life ^Vhat will happen to 
them in the fifth decade^ That question we 
are unable to answer either from this studj or 
from a perusal of the hterature That some of 
them dc\'clop marked disabihtv m later life is 
undoubtedly true (Fig 12) but if others maj 
go through life with no sigmficont disabUiti 
then we must learn to select those that will 
not develop EjTnptoras from those that will 
How to obtam umon consistent!} In these 
late diagnosed fractures within a reasonable 
time Is still an unsolved problem ImmobOiz 
abon was often unsuccessful m the cases pre- 
sented m this report The cntiasm might be 
made that the immobilization was not car 
ned on long enough- This ma> be true but 
we would point out the apparent danger of 
persisting m this form of treatment too long 
without CMdence of progress toward union 
Complete or partial exasion is of no use m 
these fractures. Unless this operation is car 
ned out soon after the fracture occurs the 
results will be uniformly poor The drOUng 
procedure maj be of help m nonumon but we 
can form no opinion from this studv If non 
imion becomes established union ma} be ob- 
tained b\ a grafting op>eration This is how 
e^■e^ a diffic^t operation and a techmque has 


not*^>*et been devised that offers reasonable 
hope of success 

The late fracture with degenerative arthri 
tis IS an arthntis problem and must be treated 
as such Union of the fracture will not rehei-e 
the S}Tnptoms and palliatii*c treatment is all 
that can be offered —fusion of the wnst being 
the last resort of the surgeon and warranted 
onl\ bi 5 c\Tre disabihtv 

FinaJK we would point out that the penod 
required for bcahng m an} fractured scaphoid 
ma} be \Tr} long The patient ma} be able to 
caiT} on his occupation while undergoing 
treatment Often hQwe\Tr this is impossible 
m which case there is a senous economic loss 
We have no suggestions for shortening this 
penod but we would point it out as another 
problem facing all surgeons who treat this 
fracture 
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Tbc following procedures Tvere used m mak 
mg the determmatJons ^ A number of check 
obsen'ations with an outside laboratory agreed 
with the findings as recorded 
McihtHi fcT cclc\um on tissues Five or 10 
grains of the tissue arc weighed out in a plati 
num or silica dish and dned at 120 degrees C 
o^rnighl to remove most of the moisture 
The samples arc then ashed m a mufi e at 500 
to 600 degrees C until all the carbon is gone 
and only white ash remains. 

After cooling the ash Is dissolved in 3 to 5 
cubic centimeters of tenth normal hydrochlo- 
nc aad, heated to boiling and the solution 
filtered into a 50 cubic centimeter graduated 
centrifuge tube Four extractions with hydro- 
chloric add arc made filtering each successive 
portion into the centrifuge tube Enough 
tenth normal hy drochlonc aad is then added 
to each tube to moke a VDlume of 15 or 20 
cubic centimeters In order to haw a constant 
volume for all samples. The hs’drochlonc aad 
is then neutralized with dilute ammonia to a 
of 5 0 nitraiine paper being used as an 
mdicator A blank made of 45 or 20 cubic 
centimeters of tenth normal hydrochloric aad 
and neutraUied with dflute ammonia will give 
one a fairlv accurate estimate of the amount 
of ammonia to use The final wlume Is noted 
after neutralization Saturated ammonium 
oxalate is added in the proportion of 1 cubic 
centimeter for every 5 cubic centimeters of 
solution present 'Ihe solution Is allowed to 
stand 4 hours preferably over rught 
It IS centrifuged for 15 to 20 minutes at 
3000 to 35cx3reM3lutions per minute Theaolu 
tion Is decanted and allowed to drain for a few 
minutes Tbc sides of the tube and the pre- 
apltatc are washed with 5 cubic centimeters 
of 2 per cent ammonia that has been saturated 
With calaum oxalate and then filtered The 
tube Is shaken thoroughU in order to break up 
the mat at the bottom It la then centnfuged 
decanted and washed again After the second 
washing the precipitate Is dissoU*cd vn on ex 
cess of fiftieth normal ccnc ammonium suI 
fate— usually 10 cubic centimeters is suOident 
Two cubic centimeters normal sulfunc aad is 
added for each 10 cubic ccnlimctcrs of ceric 
ammonium sulfate used The tubes are 

t>»* tW ubUac* wjjj fTi hl f «1 AlSm C CS«*T IS D 


heated m a boding water bath for 5 to 10 
imnutes imtd solution is complete The solu 
tIon is cooled and back titrated with fiftieth 
normal ferrous ammomum sulfate orthophen 
anthniUae bemg used os an mdicator Two 
to 3 dropis of a o 025 molar solution is suffia 
ent The color changes from pale blue to red 
and the end point is very sharp (Tenth nor 
maJ solutions of the reagents named are pro 
pared and diluted to fiftieth normal just be 
fore use ) 

A blank determination n run 10 cubic cen 
timeters of fiftieth normal cenc ammonium 
sulfate 2 cubic centimeters of normal sulfunc 
aad and 2 to 3 drops of orthophenanthrolmc 
and titrate with fiftieth normal ferrous am 
momum sulfate being used Tbc calculation 
of the amount of calaum present is made as 
follows 

BUnk— back UUsticB, lamplo— Y oc Lbe Dotnber oi 

cc, ot o.oaK ceric uudodIujo nltite raicUDf with 
the oJdazt promt, 

I cc. ctf o oaK ceric totocrumn nllite U cqdvslcst to 
04 mfm. calduBk 
04 XYX 100 . . , 

Calaum determination— scrum Two cubic 
centimeters of serum arc diluted with an equal 
volume of water and the calaum preapitated 
by 1 cubic centimeter of saturated ammonium 
oxalate After complete prcapitation the cal 
aum oxalate is separated by centnfuging and 
is then washed twice mth 2 per cent ammo- 
mum hynJroxide— saturated with calaum 
oxalate 

The oxalate is then determined by oxidation 
with a slight excess of eerie sulfate the excess 
being determined by back titration i\ith fer 
rous sulfate microcheroical titration proce 
dures being used The procedure is essentially 
that which wastlcscnbcd by Larson and Green 
burg* 

Diffusible calaum An ultrafiltrate of scrum 
13 prepared by means of a cellophane No 300 
film m a special filtering apparatus under 
about 50 pounds per square inch pressure 
The ultranltrate is treated ivith ammonium 
oxalate and the calaum preapitated and de 
termined in tbc same manner as scrum cal 
aum By using smaller quantities of reagents 

J Wet Cbna oj*, j ^ 
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dfebndement) were Badllus cob nonhemolytic 
streptococa, Staphylococa albi Badllus pro- 
tcus Baailus subtiUs and an occaswool diplo- 

COCCU3 

In a senes of animals vanous sulfonamide 
drugs were mtroduced locally into the wound 
at the time of debridement The drum used 
were powdered and crystalUne aulfanilainide 
powdered sulfathiaxolc and aulfadiazme TTic 
drugs were distnbutcd evenly in the entire 
TTOund before dosure One tenth gram (o i 
gtn.) of drug was used per pound of animal 
weight giving an average of o 7 gram In each 
wound The implanted powdered drugs dc 
veloped a paste bhe consistency espeoaU> 
around the nerve and were absorbed so 
ilowlj that 3 to 7 days were required before 
they had disappeared from the wound sur 
faces. Sulfanilamide was used »n 37 animals 
tulfathi azole in 35 animals and aulfadlaiiae m 
34 animals while the wounds of 48 animals 
were not treated with any chemicals 
In 51 instances in wtuch dfebrideraent was 
perfonaed 24 hours or more after injury a 
Bulfathiaxole jelly was introduced into the 
bullet tract at the time the wound was re- 
ceived This jelly is water soluble and con 
tains tulfathia^Ie m a concentration of 5 15 
or 25 per cent Three to 5 cubic centimeters of 
jelly was mtroduced into the depths of the 
wound from a metal tube through a fitted 
flexible metal conduit These wounds were 
d^bnded m the same way as In the other an! 
trials and m 40 sulfonarmdes were powdered 
into the wounds before closure The sulfa 
thiaiolc level m the blood vras determined 
at the time of dibndement The average level 
was I 69 miUigrams per cent after 24 hours 
and o 33 millignuns per cent after 48 hours. 

tESOLTS 

In spite of a careful debridement performed 
immediately after inflicting the gunshot 
woimd the rate of infection and formation of 
extensive abscesses which burrowed along the 
course of the saatic nerve and the fascial 
planes of the musdes was %*tr> high when the 
sulfonamides were not used in the wounds 
locally The rate of massi\-e infections in 
creased the longer dfebndcment was delaj'ed 
Thus m the senes in which no sulfa drugs were 


TABLE L— THE RELATION BET W EEN THE INCI 
DENCE or INEECnON AND LOCAL CHEMO- 
THERApy IN GUNSHOT INJURIES 
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implanted massive infections were encoun 
tcml in 38 2 per cent of the 34 animals treated 
immediately after injury and vn 42 9 per cent 
of the 7 animals operated upon 6 hours after 
injury In the ri animals d6brided withm t 2 
to 18 hours alter mjury massive infectionB 
developed In 54 5 per cent of them and this 
inadence grew to 83 3 per cent of the 6 ani 
mals treated after an mterval of 24 hours 
These infections usually became apparent 5 to 
7 days after dftbndcment repair and closure 
of the wounds and most of them developed 
rapidly Into generalized septicemia and death, 
even though drainage was instituted as soon 
as the infe^on was noticed 
The local appbcation of the sulfonamide 
drugs m the wounds at the time of dfibnde 
ment did not completel> prevent the forma 
tion of infection In thi* group of animals the 
rate of infection was also dlrectlv proportional 
to the period of time which had claps^ before 
the wounds were treated The inodence of in 
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FT*. 1 AP A treih dornl perihiotr diiVxmtkrQ o< the 
carp«i bonea cxonpSoited by tnucttim d the oivlaiUr 
booe tod the oloJir ttjloU proem. 


The lunate bone when dislocated volar 
ward ma) be found to have pivoted on the 
intact volar radiocarpal ligan^t so that it 
lies rotated from 90 to 270 degrees (Fig 4) 
Usuall) the bone is found rotated about go 
deerecs In severe cases m which the volar 
radiocarpal bgament also is ruptured the 
lunate may he entirely free in the soft tissue 
in front of the forearm bones 
Both types of dislocation but more often 
the penlunor may be assoaated with other 
carpal mjuncs in particular with a fracture of 
the navicular bone and leas often with a frac 
ture of the radial or ulnar styloid process The 
navicular is fractured transversely through the 
nudhne and the pronmal fragment remains 
in contact with the lunate bone displaong 
with it or retaining its relation to the radius 
according to the type of lesion whereas the 
distal fragment is displaced with the carpal 
bones In n of the 24 cases bemg reported (i 
bilateral case) there was an assoaated free 
ture of the na\ncular either alone or m combi 
nation with fractures of the styloid processes 
and in ■; cases the stvloid processes were 
fractured 



Fig. t. H. S. », Wt, A frab vokr perihmu dUkxatioci 
of the carp&I bones, b, RcdoctloD obtained by the msidpu 
lalJvt loethttL 


ilEaiANTSM 

The gcncralK accepted ihcon of the mech 
anism of both penlunar luxations and disloca 
tjons of the lunate is as follows A person in 


Fig. ^ C. H. a, kft, A fr«h voUr dislocatloo of the 
hinate booe Note the njtatkxi of the lunate and loiu of 
Donsal rtlatMPthip with the racfiua. b Roentgeoegnju 
foQowlnf manlpolatire reductioa 
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CUNICAL FEATURES AND DUONOSIS 

The importance of immediate recognition of 
these dislocations cannot be overemphasized 
In the short penod of time immediately follow 
mg the injur\ that is to the limit of 2 weeks 
reduction can usually be accomplished by 
conservative measures whereas later reduc 
tion e\*en b> operative intervention rmght be 
loo traumaUc to be feasible Should the m 
jury go untreated or the treatment be mad 
equate the function of the hand and wnst is 
h^kelj to be p rmanentl\ impaired through the 
damage to the soft structures and tendons 

Definite clinical and radiographic features 
ore charactensUc of these mjunea The pa 
tient usually gives the history of a fall on the 
outstretched h2md In fresh volar dislocation 
of the lunate bone there is an alteration m the 
contour of the antenor surface of the wnst 
where m place of the usual conca\nty are 
found a prominence and thickening of the 
tiMue Qmtc typical is the position of alight 
flexion m which the majont> of patients hold 
the fingers Due to the blocking b> the dis- 
placed lunate bone the motion of the wnst 
IS limited m flexion and the fingers cannot be 
fully extended An important dimcal feature 
IS anj evidence of imtation or damage of the 
median nerve from pressure of the dislocated 
bone this may be m the form of a tingling 
sensation paresthesia or even cxcruaating 
pain 

The identification of the dislocated lunate 
bone on the palmar surface of the wnst under 
the flexor tendons is relatiNel) eas> by palpa 
tion and the area is tender to pressure On 
the dorsum of the wnst at the normal site of 
the lunate bone is a depressed area that admits 
the finger tip and is tender If there is also 
fracture of the navncular bone pressure m 
the nnalomical snuff box chats tenderness 

A fresh pcnlunar dislocation of the carpal 
bones upward and backnurd is characterized 
b> a prominent ndge running across the dor 
sum of the hand below the wnst jomt There 
IS some swelling In this region a deformation 
at the wnst joint ma\ be noted and if the m 
filtration IS not too great it max be possible 
to palpate the edge of the capitate bone on Ibc 
dorsal surface of the xmst It is not possible 
to palpate the lunate bone which remains In 


normal relationship with the radius ilotion 
of the wnst and fingers Is limited and painful 
In volar penlunar dislocations the prominent 
ndge IS found on the palmar surface of the 
wnst and the distal edge of the lunate may be 
palpated on the dorsal surface 

TTie ultimate and detailed diagnosis of any 
of these dislocations rests with the roentgeno- 
gram A true lateral view should be obtamed 
to demonstrate the dislocated lunate bone or 
carpal bones and antcropostenor views are 
needed to reveal an> associated fractures 
Stereoscopic studies give the most accurate 
picture or these mjunes 

TREATMENT 

Consfrv<i{{v€ Treatment There is now gener 
ol agreement that immediate mampulative 
reduction is the treatment of choice m fresh 
dislocations. A fresh dislocation is considered 
one that is less than a weeks old If reduction 
can be accomplished xvithin this penod the 
procedure gives almost constant success 

Mampulative reduction of fresh dorsal pen 
lunar dislocations General anesthesia is used 
The operator gaps the patient s forearm be- 
tween his own forearm and chest placing his 
thumb against the displaced capitate Iwnc 
With his other hand the operator then grasp® 
the patient s hand and increases the defonmt) 
while appljmg traction at the same time 
The next step is to press xnth the thumb 
against tine os capitate with the traction stlU 
appbed and force the hand first mto extension 
and then mto flexion The procedure is not 
unlike that used in the reduction of a Colics s 
fracture The reduction is checked immedl 
ntely bv roentgenograms The xxnst is then 
immobilized m an antenor plaster shell ex 
tending from the knuckles to the elbow in the 
position of flexion of from 30 to 40 degrees 

Fixation is maintamed for 3 xvecks in cases 
in which there are no assodated fractures 
Exercises and use of the fingers ore begun as 
soon as the operative discomfort has suicided 
After 3 xx’ccks the xxTist is brought to the 
neutral position and thus maintiuncd for a 
weeks longer Still another week of fixation 
with the wTist in the position of slight hvper 
extension is adxnsablc In the later conva 
Icsccncc an adhesive strapping a leather wnst 
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of Ie\’erage The postenor ligamentous stnic 
tures are repaired when possible m order to 
stabiUic the reduction When the dislocation 
IS of long standing that is from 6 to 8 weeks 
or longer it ina> be advisable to applj trac 
tion for a few before the reduction in 
order to o\Trcome the contraction of the 
tissues and muscles and to puU the carpal 
bones sbghtly downward Following reduc 
tJon the hand is immobilized m the position 
of flexion and the after-care is earned out 
along the same hnes as that of manipulatiA'C 
treatment of penlunar dislocations 

Perflunar dislocations m elderly patients 
with arthntic joints when complicated b\ 
exces5\^’e damage to the tissue structures and 
a disturbance of the arculation are best 
treated by arthrodesis of the lunate naMcular 
and capitate bones Under such treatment 
the patient reco^’ers a hand that is fitted for 
ordinary use and work whereas following 
reduction of the dislocation the wnst is likely 
to be painful and limited in motion 
OperatiN'e treatment of volar dislocations of 
the lunate bone Operati\‘e inter>‘ention m 
the writer s opinion is mdicated In the oTnt 
of the failure of manipulative reduction or m 
cases that are seen more than 2 weeks after 
the Injury Should operatl^T mtervention con 
sist of reaction or of eiciaion of the bone? 
For \‘carB there ha\T been two schools of 
opinion on this question In the past exa 
sion has tended to be the procedure of choice 

f irobabli for two reasons Eiasion is a far 
ess complicated procedure than replacement 
of the bone There was also the alleged belief 
that malaaa or necrosis of the lunate bone 
c\*cntualK follows opcrati>T reposition More 
rcccntl\ reports of successful surgical re 
placements have led to a rcNision of opinion 
in fa%’or of operatiN'c reduction in selected 
coses ( I 3 5 6 10 II 14-16 18 19 3o) al 
though there is still a small group of operators 
who regard exasion as the accepted method 
because of the danger of the de\Tlopmcnt of 
nrthntis from the traumatic dissection rc 
quired in opcrali\*c replacement (4 S) 

Vs to the likelihood of the dcNTlopmcnl of 
necnxis following opcratiw reduction of the 
lunate it is impos«;iblc to judge the rfilc of 
nccTTv'is (1-4 1 o) There seem to be no 


published reports of the de\'clopment of Kien 
boch s disease following opcrati\*c reposition 
of the lunate eNtn wh^ the bone was com 
plctely detached and the lesion treated late 
No reference has been made m literature to 
the appearance of necrosis following manipu 
lative reduction ewn when the bone was 
apparently completely free On the other 
hand it would be logical to expect necrosis 
when the lunate has been cut off from its ar 
dilation just as m cases of fractures of the 
navicular Necrosis is a factor which must be 
considered in selecting the operati\*e form 
of treatment for a dislocated lunate bone 

The majority of surgeons advise operative 
reduction m selected cases using as a guide 
the time clement and the local pathology If 
the carpal bones show no ctoss changes if the 
ligaments and tissues arc uttle retracted and 
if the lunate can be replaced without too 
much traumatism and maintained in position 
without flexing the band aoitclv operative 
reduction is indicated The retention of the 
hand in acute flcnon must be avoided because 
of the danger of the devxlopment of av-ascular 
necrosis during the long period of time that 
would be required for hand to recovxr 
from this pc^tion Operativx reduction is 
more likely to succeed in incomplete dialoca 
lions than m complete luxations due to the 
fact that there are suffiaent hgamentous at 
tachmcnls to ensure on adequate blood supn 
ply to the lunate 

Surgeons differ m their opmion as to when 
the hope of operative replacement should be 
abandoned The writer as a rule would not 
attempt operative replacement m a case of 
more than 6 weeks standing since after this 
period the reactive organization at the site of 
the injury would interfere with replacement 
Some surgeons on the other hand attempt 
opcmtivx reduction mthin the 2 month penod 
after injury and others advise it as late as 6 
months Still others object to open reduction 
after the first 2 weeks believing that later 
than this period it is difficult to suture around 
the lunate suffiaentU to hold it in position 

Although hard and fast rules cannot be laid 
down in general the following indications for 
operative reduction of the lunate ma\ l>c 
recognised Opcratiw rctluction 1^ the treat 
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and the accompanying damage is not severe 
a fresh fracture-dislocation of either the pen 
lunar type or of the lunate itself maj be 
reduced b> manipulation the same maneuvers 
bemg earned out as m the reduction of a 
simple dislocation The replacement of the 
navicular fragment takes place simultaneous!} 
with the replacement of the lunate bone The 
hand is Immobilized m as near the neutral 
position as possible and the penod of fixation 
IS extended to allow time for hcalmg of the 
navicular At least 10 weeks are required and 
even a penod of 3 months ma} be necessary 
to obtam firm bon^ union The fingers should 
be used freclj throughout the penod of im 
mobilization 

In compheated dislocations of the lunate in 
which manipulative reduction is unsuccessful 
and m cases of long standing exasion of the 
lunate bone and the pronmal fragment of the 
naMcular is the treatment of choice Opera 
tlve reduction in such cases is to be avoided 
because of the difficult) of execution and the 
danger of further mterfermg with the arcula 
tion Following exasion an antenor plaster 
shell extending from the elbow to the knuckles 
u apphed wi^ the wnst in the position of 5 
degrees hypercitension The patient is en 
couraged to use his fingers within a few days 
Immobilization by means of the plaster shell 
IS continued for 3 weeks and then a protective 
adhesive strapping or a leather wnstlet Is 
worn for sever^ weeks, 

Ihc older patient who sustains a compbea 
ted fracture^dislocation of this nature un 
doubtedly obtains a more useful hand if the 
wnst IS arthrodesed Manipulative reduction 
curative reduction or exasion of the bones is 
likely to be followed by a pcnarthntis of the 
wnst 

PEOONOSIS 

In general the uncompheated dislocation 
that can be reduced by manipulation is fol 
lowed by complete recovery of function with 
In a few months. Good results ha\T been 
reported following operative reposition of the 
lunate bone Rauber (20) has reported one of 
the largest senes of operative reductions and 
such was his cipcncncc that he conduded 
exdsion of the lunate is often dedded upon too 
quickly 


ft 

Fig- < H. S. fc, left, A don*! perDotiar dts Vyit i on of 
c»nml boiKt vith m anod&itd tnetarv of Uk ndUl 
•trloKl proem, of t moDib » doratioo. b, Roeotcavofnio 
ukeo « cdobUu titer aaalPiJttiTe reduetko N te Uk 
gextertl ttropby mhxcb may he t pert of tbeee lajork*. 

The results of exasion of a dislocated lunate 
bone for the most part are fairl) satisfactory 
Neither the function nor the strength is equal 
to that of the normal wnst but the motion is 
aatisfactor) and the wnst and hand cam with 
stand moderatel} heavy work Pam is usually 
cntirel) reheved Recovery in these cases 
depends to a great extent upon the presence 
or absence of a tenosynovitis of the flexor 
tendons or damage to the median nerve or 
pcnarthntis 

The prognosis m fresh dislocations com 
pheated by a fracture of the navicular is not 
so favorable as m simple dislocations Here 
the possibiht} of nonunion and necrosis of the 
naMcular must be considered A good reco\ 
er) is more hkelv to be made following earl) 
manipulative treatment 

In older patients and cspeoall) when there 
IS an> arthntic mvolvcment the prognosis in 
cither the pcnlunar dislocation or luxations of 
the lunate must be guarded regardless of the 
efficac) of treatment Man) of these dlsloca 
lions arc coraphca'led b) severe damage to the 
capsular tissue and ligaments periosteal 
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SURGER\ GYNECOLOGY AND OBSTETRICS 


bj ccntere which ore dotel) related to tboae 
for the cnooth raincJe of the unnary bladder 
rectum and pelvic colon- 

Wave* of contraction In the \T«Ica] muacle 
maj be tuppmsed voluntarily In man Stimu- 
lation expenmenu In anlmali reNTaled that 
voical contractions were lupprtased at tlmea, 
and initiated at other time*- Damage to tbc*c 
center* in the paracentral lobules may be 
manifested b> an inabHit} to imUate or to 
stop micturition Nnluntarflj or b) an mabUIty 
to appreciate bladder dutentkin (Langworthj 
and Kolb 33) 

A period of “ahock follow* interruption of 
the cortico-splnal pathway In nan and la 
cat* and the tubaequent retention of anne 
ma> neceiiltate catbetenaation (Langworth) 
and Heaser 17) With reco>Tr^ the tonic 
mechaniim in the mldbrain when rdeated 
from cortical control become* hyperactlw 
This cause* an increased activity of t w stretch 
reflex with incontlaeoce or urgency or urioa 
tlon the itrengthof the ftxiat^ mutdeof the 
external iphlncter of the urethra being com 
parable to the inoeated tone of the musdes 
of the extremities. 

The following cases Uiustrate clinical pic 
turc? of depro^ fracture of the skull lo^ 
Ixed to the bilateral paracentral rcgioti 

CAW REPoaw 

Cack I GO 1 49 rarold ToriunuL, vustruck 
oatbetop [ t be bead ov a fo pound iron b« which 
fell for dbtance of about 3$ feet The fajurv oc 
CTUTedataooooa Slirtb 4 194a. He b tard to have 
been ftcoodoia for mloate or two Me was 
GDunined to Ditnntn after the inj ry by Dr D E. 
Dick (of Geneva IIL) wbo found Ucs folly consdoiu 
and raGoexL U was adsdUed to tba St. Cbadea 
are HoapHiI at 1 »o PJn. 

Tberc «u a scalp Ucnatkn 6 centiioctert loog 
over the mkkne of the rotes of tbe skaQ. esteodlof 
ddeflv toward tbe Wft side Upoa tbe of 

thla wound fractur* of tbe votes of tbe tkoll cmU 
be seen, and a small amoont of macerated eoebral 
extruded. I dditioD to tbe above omnlo- 
ccrebral mj ry tbe patient also fomputniil that be 
could Dot more hn k(S and that they w er e Dumb. 
Tbe knee mJ tnUe Jerks were pre sen t and equal 
By bout s 00 p m raotkn was just beginning t 
return m the rl^t leg and also some sensation. In 
order to treat properfy tbe posubdlty of an asso- 
ciated back [cijury swvoal p Uowi were pberd be- 
neath the patient thereby rtendlng his ^ck. The 
major compblnts at this time were headache t 11 


oen of tbe bladder, sorenew of tbe im-k. and the 
motor and sauory datuibancet of tbe legs. 

He a as seen by one of us (ELO ) b contulUtloo at 
8*jo pja. the erenlog of tbe injury At thn time tbe 
patient was found to be Irbg b bed with reasonable 
comfort and to be perfectly cenwdous and rational 
Tbe bead drcsalng was not dnturbed. Tbe patient 
was normal from tbe neurologic viewpoint, except 
for tbe bacr ertremlUea. Hotioo in tba right 1^ 
was fairiy good but tbe patient stated that be 
could not more tbe left leg at aH This iSLralnb 
involved tbe foot, baer leg, and thigh. Sensatioo 
boaevcT had returned in both lower eitremitfcs. 
Tbe knee and ankle jerks were bdaterally pr es ent, 
equal and actfre. Tbern was do Babsnstl sin on 
eltbcr side. Tbe patient stated that be had not 
voided since the tiioe of tbe acrident and that tberu 
aras a feeCng of dbtentioQ of the blsddiT He be- 
Uevrd that he would be ble to told spootane- 
oQsly however He tbo compfaioed of soma pain 
in tbe lower lumbar tegxm. D^ttse of tbe presence 
of a com pound sknB fracture rer tbe Rolandk area, 
it was b edrvtd that tbe initial paraplegia was cere 
bral in origjn. However K was also kept in mbd 
that a CTukocertbral inj ry might be complicated by 
an associated lojaiy cif the back. Tbe treatment 
given was ctmscrrinvfc 

By 1090 p.m. h was seen that tbe right kg was 
slowly impem-toi to slreogth. The p^Jeat coca 
pUtoed ratbex bftterlv about reteaboo of mine and, 
aecordiDgiv, hat wa tpplwd to th pubic I 'egfao. 
With cDnsUerable effort he was able to void spoeta 
Dcooslv ruo cubk cntlmeten of nrine, Dearly rs 
boun alter the tojuiy tDd after 6 hou n of uncoa 
fortabl bladder dbtentiocL Ygain at 3 qo ajXL the 
next EDorotog. be reided spoetineoui^ as be did 
normaliy thereafter Ko aboonsai di^rcisioo of 
coQsciousara was observed at any tbae. 

PoTtable rorntfrnoqraffls of the skull sod himbar 
vertebrai column were made A D-shsped depressed 
fracture boot i loch to depth ver the vertex of the 
sk D on Iha Irtl sld was seen. The wound was 
allowed to beaJ and opertUre interference was de- 
layed. Tbe patient Improred slowly Three days 
alter the injury examination revealed that fonctlOT 
had returoed quite enmpktely la the leg, but 
that voluntary motloD wt ttQl absent to Uk left 
leg. H soffered from periodic ttacks of headache 
a d Tomlt^ during the first 5 days. Ou kUrch 
31 i9to( 7 daja alter tbe tojuTv) motion in tbe Wt 
ug began to rctoru. Fkxion of the thigh and kg re 
turned first, and o days later motion to the fesrt was 
pomlbk toe tl» first time toco tbe Injury At tbe 
time of his discharge 00 April 16 ig to, motion was 
Doemal to the right leg sensatioQ had retumed com 
pletciy and tbe left kg was moderately parotic. 

He was dmitted to SL Luko s Hosp til, Chicago 
on It y 6, 940. The left leg had tmpeored bat 

•tJU was weakCT than tbe right and sboww a Babto- 
•kl tiga and donus of the ankle. Enmfnstlosi 
•bowed a depression of tbe vertex of tbe ikuH, a 
shallow oater-Dke defect ahki measured 4 rentl- 
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TABLE rL-DIFFERCNTT-U. DL\0^roSIS OF INJURIES OF TTIC STINU. CORD 
AND BOrn PARACENTRAL LOBULES 



lUffat ertcTiiioci ud tbe idfttfabtfitjnci ol hvpntOQle Four <la>v loUovlaf tbo bjury partsii the rlfbl 
(Lullk. six boun (oQowinf tb« Injurv tbe t^p vt tna t»ci.n>e app*nsL M tiw of the thooldcr w 
atUred ud the voQod cleuwd and dAriied. Tbe eftcw ww kMt, aJuJ eot^ aOxht edoUoo ol tbe t9|m 
mine own ara td tbe tealp iru eice e d tatty wu reUinaL Tbe arm wu abo tBodantely tpaatk 
edematoasj the (tict apooeuroOca wts apparently tad rifU. htyodoeie ccetneticxu d the masdea 
intact ana the mmTntnf phnkkn in the emerg o< the right am and both lege were Ireq n ept Tbert 
eecy admntinf room cpednolly auted that be hail were do deflnKe anuorr changea, apbatta nor loaa 
aeen no cvtdeM ol akoll fnct re i tbe tkptht of of atcreogooeUe aeoafbnJty 

the wound. Accordlogl'. foaowlng Irrigation with Fin; dan foDowing the bjnry the patient ezperL 
ph)a^k}gical aaUne hie had applied appranraatHv cnced ahm twitchinp of the £>^1^ and coraer of 
grana of rulfanllamide aod do^wd the wound with hxi month on the Idt aide and abo a period of 
bUck tlLk nturea. The mtaE beeralioa on tbe fore inability to apeak foe approximately >o mbatea. 
bead was do^ dnulaii Tetania aotitoxio ( $oo He was aoable t rabe hb bead from the pfOow and 
unlti) was also given Portable rnentfenafiania of tompfaJned of pbotophobfa. Tetraplegia was tia- 
thc cnrvkal region were mad and rerwled o changed Tbe loUoinng day (Snadir klarch 15 
patbologiaU cha ges iptaf be appeared aomewhat lethar^ for the first 

Seven boors (oUowmg tbe inhiry the patjent egab tfane. There was abo a partial fadalparetb of cen 
expertcDced a desire to void and spooUneontly tral typo on the rl^t side and astereogaosb of the 
urinated too cube cmtfmeten but fr^ thb time right band. Portara roentgenocrams of the akaO 
onward b; was oabfe to rofd, 10 tphe of the fact wen madn tnd abowed a narked depressed fracture 
tK«t be apnareoUy possessed oarmal sensatkiQ In the of the iknil over the Rolandic area of the brain (Fig 
bbdder He also complaloed of a feeOng of (m 5) This fracture cioased the midline transveri^ 
poteoCT and of dificultr in dcfecatioiL Tbe sphloc and extended 3 centimeters to tbe right, 5 ceoti- 
tcf dilbciiltles perabted onebanged oolD hb opera metei ' i to the left, and aboat 8 centimeters ante- 
tkmofklarch 0 01 ooe week later rlorly Tbe anterior portioa of tbs fractored bone 

On hfarch 11, 194 the patient coQtpbined of was depressed and bnkeo into a nomber of frag 
pbotopbobia and of loss f all f act ion of tbs left menta. Tbe lacmatioQ of tbe scalp was fairly well 
aim, with tbe eiception of motion of hb fingers, heaied and It was considered to be Injndidra to 
II tm had fwither mental lymptomi nor temporlxe longer 

che. A himbai puncterre waa made. Tbe InitU On Uarch 16 ip4a, ntHising local SDe s thes b a 
presenre sras found to be 5 BiCUmctera of water, horie -shoe -shaped scalp flap waa made orer the 
the dimamia were noemsL After tbe removal of central region. On erposuie of the affected area it 
7 cubic centimeten of blood tinged xant huchr ottk waa found to be de preamd at kait erntim etm and 
fluid, the prr^urt aas 30 m ED li^ era of water t be sotfidently shattmed to be rwwrabfe by bloat 
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Fig. 4. Roc Dtx c a ogrmntt of ikaH In Cue 1 e, left, Pmtennnterior view and, b 
lateral view Note deprewKid fracture of vertex, aear Rolandk area of brain 


dinectlon Eight fragmcnti were removed and 
theae Included piecet varjdng in alie from 1 1 by o 5 
by 0.5 centimeter to 5 5 by a by o 5 centimeter 
\Vhen the bone had tU bra removed the dure 
mater was found to be mUct except over an are* 
just to the right of the sagittal sinus This area was 
about 3 centuneten in diameter and macerated 
bram protruded through it The wound was treated 
with nlftoflamlde pwwder and closed with black 
iQk suture material A aommaiT of the post 
operttire recovery is shown tn Table I 
He was transferred from St Lukes Hospital on 
April so, ip4t to Fort Sheridan lUInota. Re-eiam 
hiation iE .0 ) on November 3 194* st the Billings 
General Hospital Fort Benjamin Harrisoa, revealed 
the foDovnng finduigs The scalp was well healed 
and there was a sunken defect about t centimeters m 
diameter over the vertex of the iJcoU where the 
operation was performed. The patient stated that 
sphincter control was normal, as was bis sexual 
power The present vision was »o/io m the left eye 
and 20/30 in the right The patient felt that his 
hands were awkwarf m fine movements such as 
those used In dealing cards but were otherwise nor 
maL The patient was using a brace on the left lower 
leg and ankle because of lack of power in the ankle 
causing a toe drop The sensonum was normal 
Examination snowed a well built man who ap- 
parently had gamed some weight He was alert and 
well oriented. There was no complaint of headache 
or diixinest, AH cranial nerves were normal and all 
of the usual tests of the opper eitremltlcs were nor 
mally perforroed and the rcDcxes In these extremities 
were nortnaL The cpigastnc and abdominal re- 
flexes were absent The disability was confined to 
the kiwer extremities There was no atrophy hero 
bat there was weakness more marked on the left 
and there was very ibght motion of the left ankk 
Joint The knee Jerks were blUterally exaggerated 
with patellar donus The ankle Jerks were within 
normal limits and there was no ankle cionns not was 
there any Babinikl or Oppenbeun sign 


CLINICAL CONSTDERATIONS 

TrfiumatJC ksions which occur in the region 
of the vertex of the skull may mjurc the para 
central lobules directly or cause damage in 
directly by means of venous obstruction It la 
remarirable that the majonty of caaes (EJeut 
Uolmea and Sargent) like our own show so 
little change m conaaousness This fact m 
aaaoaation with the loss of function of the 
legs bladder and rectum may imUaJIy suggest 
to rlinlQAPfl the presence of pathology m the 
spinal cord, rather than m the cerebrum The 
symptoms and signs of increased intracranial 
pressure are usually lacking although many 
of the patients complam of headache and this 
may further direct attention away from the 
actual site of injury 

The site seventy and extent of the motor 
symptoms arc unusual and were first pomted 
out b> Holmes and Sargent In the upper ex 
trcmities the proximal segments arc the most 
Bcvercl> affected and recover last The mus- 
cles of tlffi back arc frequently Involved as m 
our Case 2 so that the patient can neither sit 
up nor move about m bed The paralj-sis of 
the legs IS the converse of that m the arms, 
thus the distal segments suffer most and re 
cover last Damage to the nerve cells for the 
more distal segments of the legs is apt to occur 
first because occlusion of the veins is more apt 
to occur here In these smaller vessels which 
dram from the apex of the hemisphere and 
then to spread laterally to a var\ang degree 
The marked ngiditj of the affected extremities 
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ts a ftnkui^ feature and was interpreted (is) 
to be tecondar^ to pure cortical paralysis, un 
accoftipamed bj an> effect of shock on the 
subcortical centers srhich control the tone of 
muiciei The more recent work of Kennard 
and Fulton concenun^ the function of area 6 
(which ts juit anterior to the paracential 
lobule) KezQS to offer the most puuaible ex 
planation of the muscuiar ngtdlt^ which b to 
chaiacterbtic of aes'ere lenoos In the para 
central region Both of our coses thoi^ a 
poraple^ at the onset Improv’ement was 
rtpio m Case i the right leg recovered quite 
ctcnpleteK within 3 daNi and the left leg im 
prtTN’Cd slowly oNTtr a penod of months. On 
the other hand the injurv was more screrc m 
Case * and a quadnpCfgia dereloped within a 
few di>'s following w initial nartnlcgia and 
was not relieved until after toe oec^pie*- 
live opcialion had been performed upoo the 
peticnL 

The asaodatioo of motor and autonomic 
doturbanecs (eg dysfunction of urfnan 
bladder rectal and aeaual mechanisms) witfc 
these lenons has receiNTd little emphsss. 
World War I produced sevaral outstarximg re 
ports. Altboogb bladder djaftmetkm was 
noted in a certain number of the cases of 
Holmes and Sargent rectal and sexual de- 
rangements were barely menponed The tna 
terity of the patients with disturbances of the 
bladder experienced some difficulty In mJe 
turitioo or evan retention of urloc (like our 
cases) bat this almost always dbappesred 


quickly Incratlncnce was of less frequent 
occunence The usual sequence of events b as 
follows hist, retention of nnne, which may 
disappear spontaneously as in Case i recover 
almost Immediately liter operatioa, as In 
Case a or be progreauve If there b more per 
majuent dama^ Following a short period of 
o%’erflow mcooboence the bladder may re 
cov'cr or become uninhibited and hypertonic 
It ama concluded by klost that only if the 
deepest portions of both pajaccntral lobules or 
their efferent pathways are injured, can blad 
dcr disturbances be shown He called atten 
lion to the disturbances of rectal function 
voluntary movements ot obstipation) in th« 
cases. Similar symptoms and ^gni were noted 
hv Wilson and in ^ Case m records the 
paralysb of sexual function in addition to the 
loas of use of the legs, bladder and rectum 
Potency in hb case returned with the lecov 
cry’ of ihe saoal muscles whose nerve cental 
are represented m the paracentral lobules 
Our Cue > also regained bb sexual powers at 
the same time as the recovery of the adjacent 
striated musde 

From the foregoing discussion it u rcadllv 
seen that manj* cases may offer some confu 
slon in the differentiation of cerebral and 
spinal pathology (Table ri) Furthermore a 
numbci of cases of Injury of the spinal cord 
also have aswdated cramocerebril iniuries 
and vice versa. Figure 3 U a chart which out 
lini-K the diffcientUi features which may offer 
IhemKlves. 



GREEN OLDBERG INJURIES OF \TRTEN OF SKULL 


27S 


COKCLUSIONS 

1 Two cases of bilateral mjun to the para 
central lobules of the brain are presented 

2 The influence of such lesions on sphinc 
ter control is reviewed and discussed 

3 The superfiaal clinical anulariU of the 
s>Tnptoms and findings of spinal injunes and 
those of both paracentral lobules is pointed 
out and suggestions regarding differential 
diagnosis are made 
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VAGINAL H\STERECTOM\ 

An E\aluation of Gcllhorn-Emmcrt Modification of the 
Dickinson Technique in 600 Cases 

FREDERICK \ EMMERT M CS^ F I OS Sl Ltraii, Miooun 


V AGPs AL h\*stcrcctom\ has been at 
tractmg a great deal of interest in this 
counto in the past 10 ^•car3 a fact 
reflect^ not onh in the fairiv a'olu 
minous htcralurc upon the subject but also 
in the increased geographical distnbution of 
the contnbutions 

Man) of the discussions are repetition and 
in\'anabl\ deal with the \"olurac of patients 
operated upon the proficicnct of the operator 
the low morbidil\ and mortaht) rale the neg 
ligible blood loss or the case with which the 
pathological conditions arc met 
Elaborate statistical data co\xnng age ina 
dcncc indications for the procedure postoper 
ali\-e complications etc arc giwn in detail 
bowc\'cr the stonhng fact remains that with 
two cxcqilions, this literature rc\*cal5 a total 
Uck of failures accompan>nng or following the 
procedure Those indu-iduals who fortunatch 
did not coninbulc to the opcrativ'c mortaht) 
rate of from o 35 per cent to 045 per cent 
(ncanc\ )li\'ed happiU with no recurrence and 
without the subs^ucnl dcN’elopmcnt of such 
tnml affairs as urethrocele c)stocc)c rcc 
tocele or cntcrocclc 

Tlic^ccxccptioni the contribution of George 
r ra\ W ard who reports a follow up of his eases 
o\-cr a period of 16 N'cars and Phancuf ablj 
demonstrate that recurrences can occur c\*cn 
in the l)cst of hands and under thev orcum 
lianas arc we not juslihcd in expecting recur 
renccs m the hands of tho<< pos. ibh not quite 
«o capable’ 

The hiJtorv of N*apnal h>ilcrcctom\ is one 
of e\-olullon a Iran ition through ^ucces*i\x 
stages of accomph*;hmcnt and perfection in 
o\*eTcoTning the two great olntack^s namcK 
(i) lack of ci;w><uri of the opcratl\r silt ( ) 
the oliscunti of anatomical detail due to a 
1*1 *<*»U Ik hi 

iSe l/jftm-Jjfral ‘■t L4 II p«uL 


without an attempt to renew the older lit 
cralure suffice to saN that in this counlp. 
Christian Fenger in 18S1 described his first 
ease in detail that gradual impro\*cmcnt in 
technique look place to 1915 when Charles 
Ala)© described an operation designed to enr 
reel the \’esical dcfomiiti accompannng utcr 
me prolapse as well as to rcmo\*e the uterus 
TTiis procure has remained unchanged ex 
cept for the modification as densed b) Mard 
for pre\*cntion of cntcrocclc 
TTie reports m htcraturc deal mainl) with 
the technique of the operation os denied bj 
Ma\o or n modification of the same totalh 
ncgfccting the undesirable sequelae occurring 
In a \’ar)ing percentage of the coses Appar 
cnlh the follow up of lhc*c cases o\xr a penod 
of 3 jTars or longer has not liccn reported and 
without this N’aluablc information ^"c arc un 
able to cniluatc the effiaenn of a particular 
technique or to amie at a basic conclusion as 
to Its nilue m meeting the situation at hand 
WTiai end results ha\*c ue a right to ctpect 
from an opcrata^c procedure’ (1) No recur 
fence of urethrocele c\6toccle cntcrocclc or 
rectocclc (3) prcscr\alion and maintenance of 
the ^■aglnaI canal 

It IS the purpose of this paper to point out 
the end results obtained from our technique 
which has carefulh been worked out o\er a 
ntnod of 14 scars at the same time cnumcral 
ing the course of failure and undesirable end 
results of other procedures 

TEcnsiQut or titr operatios 
/ InfiUraUon of the puromctnii The pre 
opcnitl\*e administration of morphine and h\ 
ovanc IS uretl and the loner Iwfk is firmh 
s^rap^x^d in order to nrcienl a facroiliac strain 
from the extreme litnotomv position in which 
the patient is placed The c\ening Iwforc thi 
patient IS given a sterile nalcr douche followed 
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b) «n mstniatJon of phctncrol The cmix I* 
exposed and gruned with tenaoila puJkd 
doTTti and lo one lide (F\* i) The nccdk o( 
a 10 cuUc cenumetef f>'ringe is inserted per 
allel with and alongside the cerydi bto the 
lateral fomix to a depth of 3 or 4 centimeterv 
TwentN cuHc ccntlmetefs of o >5 per cent 
rw%*ocaJn with adrenalin jK drop* to the 
ounce are mi^cd while the needle I* tlowl} 
withdrawn The pnxedure U repeated on the 
oppodte side 

Figure a ibowa diagrammatically how bj 
thi* InfUtiation of the paramelna the nerve 
tupply of the uteru*, partlcolarK the Urge 
fympatbeUc ganglion 01 Frankenhacuser near 
the n*c of the broad ligarocnt ts blocked 
After the two injection* laterally Infiltration 
of the anterior vaginal wall to the urethra and 
poaterlor vaginal mucosa ii done Local infil 
tration cause* a marked blanching of the t«- 
auca, which makes the dl**ection easier and 
bdp* produce complete bemo*ta*i* With the 
u*e of the automauc continuou* flow anestbe 
sia minge there la bttle danger of injecting 
the fiuid directly Into the blc^ stream for 
as the plunger 1 * pulled out if blood U seen m 
the container the needle must be withdrawn 
and rcinac-rtetL 


i C immdjloit <>/ Ike crrrls Dtmonslntion 
of tie wlcopciind and vaicocemcel spcca 
With niarkcd tension of the vaginal wall a 
compiete droimciiion of the cervix U made 
(Rg 3) The IcntI of the InosKin is ilightlj 
above the site at which the vagina bctxmes 
cootinuoui with the cervix This level may 
be re cD gmxed b> the obsersatioa that the va 
gin* aboN’e the portio b wrinkled wbcrcu the 
mucoafl spTicar* smooth over the portio The 
entire ihJckneas of the anterior vaginal wall b 
based and the cut must be peip«idlcular to 
the surface of the tlasue*. If the manoa b 
made lo the required depth the lip* of the 
wound suddenly spread apart as the inoskm 
b cnmpleted Through the wound maj be 
seen the vaginal fasd*, the surface of which 
b rough and covered with loose tlasue with a 
charactcnstlc red color At the lateral edges 
of the aJitenor Indikm only the vaginal wall b 
based, bat b the middle portloo the vaginal 
fasda should be divided transversely As soon 
as thb indilon is made the vesicovaginal 
space b entered The supravaginal septum 
extending from the bbddcr to the cervix now 
comes into view It 1* "Iwi tran*vmcl> m 
died, thus opening the vesicocervical space 
With counterpreasure bj the anterior bajimet 


EMMERT VAGINAL HYSTERECTOMY 


379 



off the cervix (Fig 4) and laterally from the 
base of each broad hgament The lateral boun 
daries of the vesicocervical space arc the blad 
dcr septa that is the >'esicoutenne ligaments 
which stretch backward from the bladder to 
the Mackenrodt lig amen t On each side the 
Uterine vessels he and may be seen mesial to 
the bladder septa extendmg downward at the 
edge of the uterus The vesicocervical space 
may be opened upward as far as the antenor 
pentoneal fold If the antenor bayonet re 
tractor holds the bladder badt it is possible 
to see the edge of the pentoneal attachment 
to the antenor wall 

j (a) Posterior cul-de sac opened exposing 
fundus uteri (b) penioneum oteriytng the rec 
turn IS sutured to the posterior wall (c) left utero- 
sacral hgament hgaJ^ prior to cutting The cer 
vix IS pulled toward the sjTnphysu Counter 

I^» loOi nMil i jL :edttr«thcoTUiro< tS« SvTk»JCi]alcstf\»itJk 



FH-? InMt ilwirt bow vtoels tie Ujikted with t iqaan 
kbot. Loeweeodof UpturetftwIdbjReDyckmp 


pressure is made by the nght and left Plan 
nensUel retractors and the postenor weighted 
retractor thus causmg tension of the postenor 
vaginal fornix To open the postenor cul-de 
sac, the vagina and its fascia must be com 
pletelv mased in the middle third of the pos- 
tenor masion At each side where the ante 
nor and postenor masion meet, it must be 
remembered that only the vaginal mucosa is 
mased for if the masion is made deeper m 
these areas the veins of the vaginal plexus 
which he in the vagmal fosaa are cut result 
ing in unnecessary blcedmg The pentoncum 
of Douglas pouch is now transversely incised 
it IS recognized by its white translucent ap- 
pearance The pentoncum overljnng the rec 
turn IS approximated to the postenor vaginal 
wall by interrupted sutures (Fig 5) They 
prc\'ent troublesome bleeding from the poste 
nor vaginal wall supplied by the hemorrhoidal 
vessels The sutures arc left long to serve as 
guides later m the operation With the cervix 
still on tension two strong fibrous bands can 
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be seen converging towerd the utenu. TVse 
are the strong uteroucral Ugamenu The\ 
are ^mped and the left uterosacral Lgaoictit 
U ligated and cut A full length suture of one 
40 da^ catgut b used, the free end being left 
falrlj long 

4. of tke perameinum Continuing 

with the long suture the cenu u pulled toward 
the right thus exposing the base of tbe broad 
Ligament Aspointcdout before the left utero- 
ttcralUgaroenthaibecnLgatedandcut(Fig 6 ) 
The left forchnger u inserted In tbe postenor 
cul-de-sac b <Mder to guide the needle tbrougb 
tbe base of the broad hgament After tbo su 
ture has been tied the needle anchors this 
stitch to the adjoining vaginal wall The end 
of tbe suture Is secured with a curvTd damp 
Tbe cenix and suture arc pulled In different 
directions and a cut is made between- Fig 
ure 7 shows bow tbe stitcb Is continued up- 
ward to ligate the left Mackenrodt ligament 
and the succeeding portion of parametrium 


rU 0 nrse* of Ibe Irtl wtjchii vtsn, t ad£- 
Uttsl beprd ttjUbn rt ptterd in Ibt twvIu portloQ of 
bnsd bfuwriL 

the suture 15 looped twice and kept taut b) tbe 
assatant This tenet as a retiactoc and pn- 
\etits slijTfping The ligated tissues are cut 
awa> from the uterus al^t 1 centimeter me 
sud to the ligature and in a plane parallel with 
it Tbe leccod loop stitch u dose to the uter 
Ine vcstels- 

Thc \-cS8di are dearly idcnti&ed and with 
the left index finger in the pouch of Docglai it 
the edge of the uterus which is pulled down 
ward the needle Is inserted mesial to the at 
tachmeut of the bladder se p tum to ilsckcn- 
rodts Dgarocnt It passes from the ixslco- 
cervical ipoce ba clw a rd around tbe upper 
portion of the Dgament and utenne x-essels. 
Flgure 7 inset, illustrates how the vessels are 
ligated with a square knot and the looee end of 
the ligature d b held bj a Kelhr damp One 
strand of the loop ii cut- The opposite side b 
done in tbe same fashion 

f Opetuni of lk< reriaurfmss ptnIoJieaJ 

piica Operation ef tht adnexa from tke uterux 




EMilERT VAGINAL HYSTERECTOAn 


381 



The cerv’ix is pulled down’tvurd and the aotenor 
pcntoneal phca is grasped with a curved for 
cq» (Fig 8) held up and mased trans\'crscl> 
between the uterus and damp The opening is 
enlarged b> cutting the pentoneum kterall> 
The baj'onct retractor is inserted into the 
pcntoneal caMt) thus holding the bladder 
back 

B) means of the left onginal suture two 
additional looped stitches arc placed m the 
a\'ascular portion of the broad hgament (Fig 
9) and the tissue is cut Locked sutures m 
dude the tube and round ligament The same 
procedure is done on the opposite side and the 
uterus Is Temo^'cd with or without the adnexa 

6 Closure of the pcntoneal cantv Traction 
15 placed on the ligatures of the adnexal stumps 
and the parametnal \*C8scl bundle also the 
pentoneum of the bladder and rectum is 
pulled forward In this manner the entire bor 
dcr of the peritoneum rcmalnmg after the 
extirpation of the uterus Tria> be well expo«ed 
The pcntoneal cavit> vs now dosed b) a purse 


string suture (Fig 10) whereb> the stumps of 
thcfoUowinghgaments — round Slackenr^ts 
or cardinal broad and utcrosacral— are placed 
citrapentoneall) 

7 Care of the bladder The antenor ^'aglnal 
wall IS next separated from the bladder b} 
blunt sassors dissection (Fig 11) and suitablj 
resected if redundant The bladder is ex 
posed and the plication of the bladder wall is 
done Tbe bladder fasaa is then approx 
imatcd (Fig 1 3 inset) The needle on hgaturc 
of the stump of the round ligament is placed 
through the subpubic fasaa near the upper 
angle of the wound on cither side (Fig 13) 
WTien these two bgaments arc in place the 
bladder is pulled backward and out of the wa^ 
The round ligaments are thus interposed be 
tween the bladder and antenor \-aginal wall 
Interrupted sutures approximate the base of 
Alackcnrodt s ligaments and the utcrosacral 
bgaments. Through-and through mterrupted 
sutures of x*aginal cuffs and stumps of the 
broad hgamcnli are seen m the inset (Fig 13) 
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Bcvere tmckacire tliat Invariably folkwi t 
ertreme lithotomy poaition during the cjtere 
tloo As a rule cbm or two hypodermic mjec 
tions of ddaodld are all the sedative that a it 
qidrtd The head rest u raised the second da - 
■iter operation and a soft diet u tokrated. 
light to the permeum is used twice a day f 
45 minutes in order to keep the parts dry TTl 
patient is out of bed on the loth day 


DISCUSSION OF TEE TECHNIQUE 


This in general is the plan of the operatioo 
Occasionairy shght additions or alterati- 


are needed A narrow vigmal outlet requ 
a Schuchardt memon A uterus too lar« to 
be removed hi the manner described, may na\ 
to be made smaller by bisection or morcella 
tion or the fundus may have to be luiatec 
outward before the upper portions of tht 
broad Mgaments can be ligated 


S Cclpcrrkapky pUstKof tkt ptrinttm T\ic 
posterior vaginal Is caught with a forceps { 
nigh in the vagina The edges of the vnlva are 
grasped with a tenaculum on each side (Fig 
14) the posterior vaguial waD is infiltrated 
and the mucocutaneoui junction is Inosed 
with blunt sdsBors The postenor vaginal wall 
IS next mcieed and diasected free from the on 
derlying fasaa (Fig 15) The fasaa over the 
rectum 11 plicated the levator an! muscles are 1 
brought together in the mldhne with inter 
nipt^ sutures, and the overiying fascia is 
approximated with a continuous suture (Fig 
16) Interrupted sutures of one so day catgut 
are used for the vaginal mucosa and black sQk 
for the transverse mucocutaneous maxgiiia. 
This completes the 4 layer method of Studdi 
ford 17) 



POSTOPERATIVE TREATJCCNT 
A mushroom catheter is mtroduced mto the 
bladder to remain 14 hours. A fracture board 
is placed beneath the mattress to relieve the •ad rtnap* rf 
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Howc^■c^ tlierc are certain adv’antages m 
our technique that should be cmphasiaed 
I The effect of the local ancstheaia is ^’c^J 
striking throughout the operation Circuma 
Sion of the cervix and cutting through the pa 
rametnum is cntirel> painless As the uterus 
follows the pull of the tenacula and direct trac 
tion is exerted on the round and infundibulo- 
pclvic hgoments some pain is experienced m a 
certain number of cases Fortunatel> this pull 
is of short duration as the adnexa arc qmckl> 
removed The pain is probabl> due to the 
fact that the traction on the ligaments also m 
volves the panetal pentoncum which is highl) 
sensiti\T as know from the fundamental 
wort of Lennander It is very easy at this 
stage of the operation to giNX the patient a few 
drops of ether or a few whiffs of gas. The re 
mainder of the operation that is the closure 
of the peritoneum the interposition of the 
round ligaments and the appronmatvon of the 
broad ligaments and vaginal mucosa is cn 
tirel> painless 




Thus under local anesthesia it entirely 
loses the character of a major operation there 
18 no shock to the piatient \*er> httlc loss of 
blood if an> and most important is the ease 
with which the tissues arc identified and dis- 
sected S\"stemic complications such as dia 
betes, cardiorenal disease active tuberculosis 
which might contraindicate a general narcosis 
or old age and extreme obesity which render 
anj operative mtervention extremely hazard 
ous present no objections, 

7 It permits an extension of the usual mdi 
cations for vaginal hysterectomy m that des- 
census and prolapse are made at the beginning 
of the operation as the lateral and piostenor 
utenne attachments are cut In other pro- 
cedures as soon as the bladder is pushed back 
from the cervix the ontenor peritoneal fold is 
mased and the uterus is luxated W e feel that 
this has very definite disadvantages and as 
described m our technique the antenor cul-de 
sac IS not opened imtfl the utenne vessels arc 
cut and hgated and the postenor and lateral 
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attadimenti up to the avtioilir portioQ ol tbe 
broad bgamcoU are ait 
3 6\ foUowlag tbe procedure of mterpoaiiig 
the round bgaments bctreca tbe bladder and 
anterior vagmal wail it b neari) impoaalble for 
a recurrent c^'atoccle to take pbce Tbi* b 
certainly a diaUnct advantage o>Tr other pro- 
cedures In which Tcry little attempt b made to 
revent bemiaUoTU of the bladder In tbe 
la)’0 technique CounieUer states that tbe 
operation **bnngs tbe stumps of tbe broad 
ligamcnU ertraperitoneall) and at tbe same 
time uiea them aa a supporting base for tbe 
bladder To ray mind thb b the weak point 
of that procedure It b aiiatomicaD\ unsound 
and a itsical probpsc between the puUc rami 
arwl upper portions of tbe broad h^unent can 
occur 

4- The preNTntloQ of entcroeele ts accom 
phshed by obliteratmg the pouch of Douglas 
and shortening tbe uterosacral ligaments. 
Ward noted that in marked probpse there b 



ris. r I Ifn uja ri nm d calcat for Ibe rifmd 
aiaom tad bttrk A for ourrTTM BonnUnma mr 
sm CJim i kU tW 4 Utw wrOicd of Stsdd laiL 


an extensive stretching of tbe uteroaacra] bga 
menu, and frequently a hernia of the pcatcrlor 
vaginal fornix or cnterocrie occurs. IXanypm- 
ceaurcs fall to mtkn any attempt to prevent 
these unpleasant cotnpIleaUons. 

5 Lastly bj our technique a moderatel> 
de^ varma b iMured Thb b certainly not 
true following man> rmw of vaginal h>'ite 
rectomy by other techniques particularly for 
gemtal probpse in which one can assume that 
man) vagmal vaulU are n»re or kss flushed 
with the introltni. 

aiauLTS 

Tbe 6oo cases of vaginal hysterectom) re 
ported in thb seriea owr a period of 14 jran 
were private cases of Dr George Gellhom and 
m>te!f and cases from the Baniard Free Skin 
and Cancer Hospital The technique used in 
this scries by oiirselves or wwirlaies was the 
ooe here described There was a strict follow 
up of all cases in private work over a period of 
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TABLE I — FOLLOW UT RESULTS 1928-194J 

mcLUsn^ 


ToUl pdv»te c**e*— >oilo»-up 0/ 3 ye*ri or 
ToS*^*rd ca»ei— FoQow-opof 6 moaUB oc 

Cmci 

50* 


longer 

08 


Sttkfactnry retoltj 

3*4 

8733 

Rrourrwo 



I Cy»tocek* 

36 

6 

a. Rectocele* 

*8 

4-6 

3. EDteroceiei 

5 

0.83 

4. Incomplete vaginu 

s 

0.83 

S Urethnxele 

1 


UottUtfactory rcsnlti 

76 


Ward ■ lUHsbcs 

No daU |iv« for recnrrnit cyitocek* aod 
rrctoceles except entenxelei foflowixig 
Mayo technique — 

I 9 l 8 -igi 4 

Eotero^e developed poalopcrative 

19 » 3 -I 9 i 4 

Entcrocde developed poatopentlre 

(After Improved technlqae of oUiteratkn 
of coLde-aac aixl anninog ateroaaml 
HgUDCDtl.) 

Phaoeof atateitks 


Vajinal hysterectoniy (or o terova^mal pro- 
lapae (oUovhii Xlayo technique— 
1936 

ieaiTT 


193<> 

Recurrence* 

) Eaterocelea, 1 large, 1 coaH 
] Enterocele, sauU r^ocde acoeln- 
coodftffiCT of anne 
C}) ScoallcTitoceleandrectixele 
Unsatufactocy nsulti 

TIm ncsrrmczi «( »11 maaihfirtarT ajocDtuoi 
Mpctctnl. BWrm ti ik« wsite 64 « 1 & pei ow 
crvtMtM er ndorek* W kive 00 caBi] 3 MUie toMf vl 
OmI. ^rcpdag tW rerwrcBcn oi eoterank oeoM vtocfa v 

— k«v j nm or Ij pCT Cnt ts 

wirUi n csBptrea t« *> I per ant ocramr* Lo I cum beti 

9 Itiid (LH or u occurme* ct 4 CUM ef nccolttUr fKl 5 n 
• kad parfoctiaa a< tb« tecl»qa* I b«Brve ikit v< an )dtXtA«d t> 


k vfaka t» 


ISS. , 

at Icaat ua Umm (naUr (or bj t iw ot ae ratooceie M _ . 
Ua^ tr chalu — mtb ibt H ard auddkatVxi arar ear Earthed. 


rlha 


3 years or longer and from the dime over a 
penod of 6 months or longer (Xir results with 
those of Ward and Phancuf arc summarized in 
Table I 


CONCLUSIONS 

The literature deahng with vaginal hyste 
rcctomy with possiblj one exception has dem 
onstra^ the lack of follow up information 
and almost complete absence of statistics 
upon which to base logical conclusions as to 
the efBdenc> of a procedure 

The details of our operation arc desenbed 
and depicted in this paper This is to justif) 
the assumption that our technique is the one 
of choice not only through the case of ac 
complisbnaent but likewise the lack of recur 
rence of undesimble sequelae The number 
of cases is of sufBaent magmtude to warrant 
a basic supposition of reliabibty m our 
statistics 

It IS with confidence that a greater interest 
in this procedure will be shown by a better 
roent of these slabstics 
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SURGICAL EXPERIENCES WITH ABDOMINAL WOUNDS 
IN THE NORTH AFRICAN CAMPAIGN 
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JOHN M S'A DER, NLD Odoncl, M C A U S Slttiflgtoo Poinijlrtnl* 


B attle casoaltlcs from abdominal 
wounds ha\T alwt\’a hod a rather high 
Imortalit) In World War 1 the major 
itv died IQ the field (4) although con 
udcrmble progreM had been made in their 
management b> the end of the war However 
Rippy reports that even In civilian life there 
Is a mortidity of 55 to 60 per cent In indmdu 
als under 40 j-cari of age The lowest single 
^’earl^ figure was 41 3 fier cent Hamilton and 
Duncan ha\*e IJkewIw reported a s* per cent 
mortality for gunshot wounds of the abdomen 
In nrodem warfare Gordon Ta) lor 6) re- 
ported 50 per cent recoveries for abdominal 
Injuries but with naortalit> \anatkms from 40 
to 80 per cent when various viscera were In 
volved The Germans have reported a 66 per 
cent mortalh) (10) and Asaoft has reported 
^ il S postoperaiive death rate for 

abdominal wounds treated In ooe of the Brit 
ish mobile surgical units- Iq the Spanish war 
there was almost a 100 per cent faulit> In pa 
tients with wounds of the colon (1) 

The authors have happih found In tbar 
eipenencc that with the fuD «Ttiplo3tnent of 
the various newer therapeutic measures now 
availsble both before and after opermtion the 
mortalltv figures for the sbdoniInalI> wound 
cd from the American Arm) m North Africa 
did not apiproach the figures quoted here 
Ample credit must be given also to the effi 
aent medical evacuation rendering surgery 
available without undue delav The over-all 
mortahtv of all cases seen b) tlw authors, both 
operable and inoperable 1 e moribund has 
b«n 1041 per cent Postoperapve mortality 
for those operated on in one evacuation hospi 
taJ was 11 94 per cent No patients were 
transported after operation until ihdr coodi 
tion warranted and none died therefrom en 
route to the rear through supportmg larger 
evacuabon hospitals. It b granted a certain 
uhimato additional mortahty maj accrue doc 


to late complications and secondary surgical 
procedDrea, as closures of colostomies 

iOVXCE or ADlOBeiONS 

The hospital in which the patients artrt 
treated whose records arc herein reviewed 
entered the African Campaign with the mva 
aion fortes as a surgical hospitaL Although 
later reorganised after the Southern Tonisiin 
campaign as a semi-mobiie evacuation hospi- 
tal it functioned throughout the Tunlnjan 
Canmaign from cariv Januarj to the dose of 
the Campaign in Mav in a forward position 
Usuaflv located from 7 to 35 miles behind the 
actual fn»t Dnci, the distance \ar>’ing with 
tacU«l conridcnlJOfis its emplcyroetit was 
such that a good cross-section of the of 
abdominal that ma) be eipected in 

modem mil)tar>’ campaigns was thus ob- 
tained 

No attempt wfU be made here to esplain the 
^atere of Ann) evacuation Iltrwevtr it 
should be noted at this time that en route to 
our hospital, bevdes routine morphine ad 
ministration man) of the injured had received 
amounts of blood plasma intravenously var) 
mg from *50 to 1,000 cubic centimeters, de 
pending upon thdr degree of shock This un- 
doubted!) allowed many patients to be trans- 
ported to the hospital ^riio otherwise might 
well have died cn route or developed such 
severe shock that the condition was urcverai- 
ble on admission A certain small group of 
patleDts included m the present scries had 
undergone emergency surgical operations m 
the during stations forward of tnls hospital 
On occasion perhaps as the result of a change 
in tactical situation these patients were trans- 
ported to us at an early postoperative date 
Admitted at tunes still under anesthesia st 
times in severe Irreverslbie shock, tbdr prog 
reas was not Infrequently one of rapid decline 
and fatality despite the utmost of supportive 
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measures As will be shown postoperative 
patients who have recently undergone cehoto- 
my do not tolerate earlj transportation 

ClASSIFICATIONS OF ADMISSIONS 
There were g8 patients with penetrating 
abdominal wounds admitted to this hospital 
during the campaign The madcnce was a 
good deal lower than was expected A com 
prebensve study of patients with chest injur 
ICS admitted to this hospital was made and 
the mcidcnce of the abdominal wounds and 
chest wounds was practically identical 
Three types of abdominal cases admitted to 
this hospital will be considered In this paper 
Those who were operated on in this hospital 
those on whom surgerj had been done at a 
forward medical installation usuall> b> dear 
mg station personnel or on attached auxiliary 
surgical team and lastly those who were 
treated conservatively without surgery 

CAUSATIVE inSSILZ 

The causative missile in abdominal wounds 
has a direct bearing on the raortalit> rate and 
type of wound but little influence on the treat 
raent The causative agents encountered T.*ere 
missiles from small arms Arc mdudmg straf 
mg from the air fragments from high explo- 
sive shells and bomb or land mme fragments 
There was not one ba)onct wound of the ab- 
domen in this senes 

Bullets from small arms 5 re in most m 
stances caused a penetrating wound of the 
abdominal wall sometimes a through and 
through wound with a perforating type of 
mtra-abdominal injury With this type of ab- 
dominal wound assodated extra-abdominal 
wounds were unusual 
High explosive shells bomb or land mme 
fragments caused both penetratmg and per 
forating (through and through) wounds of the 
abdomen and in addition in some cases 
marked destruction of abdominal panetes 
The type of intra abdominal mjury was usu 
ally unpredictable It might be a simple per 
foration of the viscus multiple perforations 
or almost complete mutilation and destruction 
of the mvolved organ or organs 
Assoaated injury in addition to that pro- 
duced by the explosive fragments might be 


caused by concomitant blast In a few m 
stances clothing or some other foreign body 
was also earned m by the initial missile Many 
patients wounded by shell bomb or mine 
fragn^nts had other senous wounds mcuired 
simultaneously which with the abdominal 
wound markedly influenced the prognosis 
morbidity and mortahty ^Vherea3 m avil 
hfe a traumatic intra abdominal wound la 
usually the only problem for the surgeon to 
deal with m war casualties associated injunes 
in addition to the abdominal wound arc the 
rule rather than the exception 

PACTORfl INTLUENCINO MANAGEMENT 
A Time tniervul One of the first and pn 
mary considerations in a discussion of the 
treatment of abdominal wounds is the time 
element involved from injury to time of oper 
atioD Everyone is famihar with the surgical 
dicta laying down the relationship of Increased 
mortahty with delayed tune intervals before 
operation m acute traumatic mtra-abdominal 
conditions We feel that m view of our erpen 
cncc although the importance of the time elc 
ment cannot be refuted some revision of 
thought m regard to this matter must be con 
sider^ The average tune from injury to 
operation in this hospital was roughly 18 
hours approximately three times the usually 
accepted safe interval pnor to operation We 
say roughly because in some cases it was 
impossible to find out the exact time of injury 
but it was known to be within 34 hours In 
computing this avera^ however these cases 
were calculated as an interval of 24 hours The 
extremes of the senes were i hour for the 
earliest and 56 hours for the latest 

B Ccndtlujn of patient on admunon The 
condition of the patient on admission was the 
index to surreal treatment not only of those 
with abdominal wounds but of all wounded 
admitted to this hospital Under this mdex 
was included the len^h of time elapsed amce 
the mjury If obtainable degree of shock pres- 
ence or absence of continued mtemal heraor 
rhage magmtude and condition of wound or 
wounds and general mental and physical con 
dition of the patient Of these in the majority 
of cases we feel that accurate determination of 
the degree of blood loss and shock and ade 
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quate treatment of these ha* a more Important 
bcann^ on the oatcomc of the case than an^ 
other factor m treatment It roust also be 
remembered that roan^ of these patient* had 
been eipoecd to encmv action contlnuoiulj for 
long period* of time lomeUmea without adc 
quate water food or re»t Tlni* their geneml 
mental and phj’rical condition was definitcl} 
lubnormaL Tnclr jouth and general good 
ph>'*iail condition at a result of military train 
mg were factors of definite ad\’antage to both 
the patient and the surgeon 

gUBQICAL UAHAOEIIEKT 

Pmptralnt maHagemni Before operation 
all patient* with abdommal wourids were 
treated m the thod: ward* Patients to be 
treated con8cr\’ati\’el\ without iurgef> or on 
whom surgery had been done elscrrore were 
abo admitted to the shock ward* and reoei\Td 
their initial treatment there 

The roost important factor in preoperatiw 
management was the accxirate estimation of 
the degree of shock amount of blood krta and 
presence of continued bleeding All paHents 
with abdominal wound* were suSering from 
Bome degree of shock from slight to Irreversi 
ble and needed prompt and adeouate treat 
ment for the ame In most of patienu 
with abdominal wound*, shock was the result 
of the trauma of In;ur> and aasodated blood 
loss, remjal of the literature often gives one 
tbe impresdon that plasroa affords complete 
replacement lhe^lp^ The degree of blood 
loi* does not seem to have been generalh ap- 
preciated Gnh b) it* repheement with blo^ 
can these patient* be properh prepared Re 
peated instances haNt occurred In which large 
quantities, looo to 20ca cube centimeters of 
plasm* ha>T been gl«n to patients while 
awaiting procurement of blood and effcctivT 
respotue to treatment was not obtained until 
after the blood transfusem had been gi'tn at 
tiroes in amount* of looo cube centimeters or 
more Forthermore those patients receiving 
blood seemed to withstand the nccesaarv re- 
paratJVT surgery much better than those re 
ceiving onlj plasma before during and after 
operation Hamilton and Duncan state that 
hmorrhage more often than peritomtU wm* 
tbe cause of death m their scrio of cases. 


The first consideration In preopcratJvc 
treatment was the arrest of anj vibTjIc hemor 
rhagt often the result of an associated wound 
To accompluh thi* toumiciuet*, pressure 
dressings, and occaskinalli bemostat* were 
applied prompth The admintstration of plas- 
ma IntTavcrou*l\ wa* then begun immediate 
1\ while at the tame time a specimen of bkwd 
for cross-matching was obtained The wound- 
ed soldier s blood tvpe was indicated oo bis 
identification tag Only In the most dire 
emergencies, was olood from a universal donor 
given without cross-matching In 374 trans- 
lusions, c reactions were noted and none of 
these was fatal as thc\ were of a pjTogenic 
rather than a hemolj’tic tj-pe 
Until the increasing number of transfu^on* 
required made ft Irapossibte tbe bkxid was ob- 
tained from the pcrsonDel of this hospital 
Then a living blood bonk composed 0/ semce 
troop* wa* established A proportionate nom 
ber of each of the four U^pc* wa* brought to 
this hospital dail\ aixl tbi^ were available 24 
boma a da> as soon as the> had been osed as 
donors the) srere returned to their respecON'e 
commands. In moat cases it was possible to 
have a transfoson of whole blood act up and 
blood running b the patient t vem b 45 to 6a 
mbutes in dire emergencies, without cross 
matching less than 30 mbute*. Folknring the 
southern Tunisian campaign a kerosene bum 
bg refrigerator wa* obtained and a blood bonk 
of rc/rigeTated blood was maintained This 
hank made possible the constant availabffit) 
of blood of Down tvpe for immediate cross 
matching when needed The total claf«d 
time between admission of tbe patient and td* 
reception of the timnsfusioo was thereby 
markedi) reduced usuallv to 30 minutes, the 
time neccasai) for the cross mstch itself 
The amount of plasms and blood used 
varied some patients needing onl) *50 cubic 
centimeters of plasma to prepare them for 
operation In other*, as bgh as *500 cubic 
centimeter* of plasma and the same amount 
of blood over a period of 34 to 36 hours would 
be given In eoplanstion of this statement, 
those large amounts would be given before 
operation during the surgical procedure and 
In the immediate postoperative period 
have never ciperimced the untoward toiic 
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reactions from lai^e wlumc transfusions with 
atrated blood m patients with massive hemor 
thage, as has been suroested by Ivy and asso- 
ciates Contrary to ^ belief of some wnters 
in current literature that plasma alone is 
satisfactory m the treatment of shock asso* 
dated with hemorrhage we beheve from our 
expcnence that nothing takes the place of 
whole blood This opmion is based not only 
on this small senes of abdominal cases but 
also upon observation of the large number of 
other casualties of a major nature admitted to 
this hospital Enough blood and plasma roust 
be given to stabilixe the circulation b> com 
plete restoration of the arcuiatmg blood 
volume before surgery is attempted Each 
case IS an individual problem and no dogmatic 
rule can be laid down as to the amount to be 
given IXiring the penod when the patient 
was gettmg plasma blood or both an attempt 
was made to keep the patient warm and quiet 
so he could get as much rest as possible If 
morphine was indicated it was given How 
ever It is surprising how many of these men 
when put to bed warmed with hot water 
bottles end blankets dropped off to sleep 
without any sedation If indicated oxygen 
was administered with a BLB^ mask at 4 to 6 
hters per minute Occaaonally 5 per cent 
glucose m saline was given intravenousl> ui an 
effort to convert what appeared to be a 
marked imbalance of the electrolytes as the 
result of dehydration If this treatment out 
lined did not stabilise the patient 8 arcula 
tion no attempt was made to perform any 
surgery unless it was felt the patient had 
active Internal bleedrag In that case with 
both blood and plasma running in two dif 
ferent veins surgery would be undertaken 
with the idea primarily of stopping the 
hemorrhage Otherwise we felt that the 
patient was in irreversible shock and attempts 
at surgery would be futile In most cases of 
this type the magnitude of the wounds pre 
chided any possibihl) of life However the 
m a xim um attempt was always made to nn 
pro\'e the patient s condition to the point at 
which surgery was lusUfiablc without abso- 
lutely assured mortality It is for the reasons 
listed that we saj the condibon of the patient 

SeMSbr ud S<Tb«la. 


ia more important than the time clement m 
the majonty of the wounded in determining 
the time of operation and successful outcome 
of the case 

Operoitve mamigtmcnt It would be impos- 
sible to describe the surgery mvolved m each 
individual case Howe\*er we beheve that 
certain features m techmquc end some of our 
observations may be of value to those soon to 
be exposed for the first time to this tj-pe of 
surgery 

A tabulation of viscera mvolved and the 
type of wound is shown in Table I The table 
snows that in most cases several mtra ab- 
dominal viscera have been injured The m 
adcncc of assoaated extra abdomuml mjury 
and the region mvolved is noted m Table II 
In both tables statistics arc given for patients 
operated on after admission as well aa those 
operated prior to admission 

Persual of the tables will also further indi 
cate that not only arc 2 3 or 4 different or 
gans frequently involved m the injury but 
when the small bowel is involved multiple 
perforations occur about ten tunc* as often as 
single perforations In some cases as many as 
sixteen perforations of the small bowel were 
encountered Involvement of diaphragm the 
Uver or spleen with perforation of aiaall or 
large bowel or both was also not uncommon 

Although the majonty of patients came to 
operation in relatively good condition some 
were in precarious condition and did not res- 
pond to mtenaive mcasuxes to stabilize the 
arculation and m them it was our opmion 
that active mtcrnal bleeding was present 
Although the speed of an operating surgeon 
IS not usually considered the essential entenon 
In any operative procedure m these cases it 
was very important For that reason it haa 
been our pohey to do the simplest and most 
easily performed pro<»durcs compatible with 
saving the patient a life even though this 
might necessitate further surgery at some 
future date Even following this policy many 
of the operative procedures were exceedingly 
long bcaiuse of the mamtude of the injury 
It has been most revealing to sec the tremen 
dous amount of mjury end assoaated opera 
tivc repair a previously healthy >oung adult 
wiU tolerate and survive How a misrile can 
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pass entirely through the abdominal cavity 
vnthout mjuiy to any mtra abdominal stnic 
ture 55 another matter of mterest This fact 
explains the exploratory procedures done be 
cause of abdon^al rvounds requiring investi 
gation m whom no mtra abdominal injury 
was found (Table I) 

The first consideration in operative man 
agement is elementary In surgery— adequate 
exposure The previous notation by fluoros- 
copy of the location of foreign bodies when 
lined up with the point of entrance gave some 
idea of the region of the abdomen traversed 
by the missile or rm sales and the meudon was 
planned accordingly We have usually used a 
long rectus or paramedian inosion dependmg 
upon the side we felt the mtra abdominal m 
jurj pre-dommated If uncertain a muUmc 
mosion gomg either to nght or left of umbiU 
cus maj be enlarged to cope with any situa 
tion that may be encountered Sometimes 
because of damage to abdominal panetes the 
Bite of masion is precluded When the ab- 
domen was opened our first concern has been 
the control of onj active bleeding if present 
usually from the spleen liver or mesentery 
In cases with a great deal of intraabdominal 
bleeding a auction apparatus is invaluable 
The amount of bleeding from apparently 
tnvial injuries of the mesentery or a few per 
forations of the small mtcstine can be tre 
mendous and out of all proportion to the In 
jury that is found 

After any active bleeding vs controlled the 
next step has been a systematic exammation 
of the abdommal viscera- We have exammed 
colon first dosing temporarily any perfore 
tions by Allis cl^ps to avoid any further 
contamination of the abdomen if perforation 
was present One must be careful not to over 
look ertmpentoncal mjuries of the large 
boweL Examination of small bowel begm 
ning at the bgament of Treitx or the cecum 
wa* done next, care bemg taken to discover 
any possible injury of the mesentery Other 
intra-obdimmal viscera were then systc 
matically examined 

In most severe liver injuries suture will be 
impossible Musde grafts and a pack have 
controlled hcraorrhage from sc\'ere liver In 
Junes \'cry well m our experience Suture 


TABLE n — tNCTDENCE OF ASSOCIATED EXTRA 
ABDOUINAL IN/tIR\ AND REGION tNVOLV'ED 
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may be done m injunes of lesser degree For 
this we haw us^ heavy diromic catgut 
These cases were all drained (except one 
early case) using either the end of the hver 
pack or separately by Penrose drams Dram 
age was done to establish a tract for drainage 
of blood bile or any dead hver tissue that 
might sequestrate at a later date It may be 
and 13 us^ly ad\7sab)e to giw small dose of 
sodium pentothal when the pack is later re 
moved We have found one cose of secondary 
complete mechanical intestinal obetruction 
the result we felt of reaction to a liver pack 
that had been left m too long For that reason 
we believe that we should start to remove the 
drains in 3 to 5 day's 

If the injury to the spleen was of a minor 
nature as a crease on the surface or a small 
laceration in a border with no bleeding pres- 
ent nothing was done If the spicme wound 
was of a major nature splenectomy was done 
and no attempt made to pack or suture the 
organ 

Minor perforating and lacerating wounds 
of the stomach were closed by two laj'ers of 
mvcTting sutures m most instances vnthout 
tnrommg away any everting gastnc mucosa 
In major lacerating mjunes some revision of 
the wound or partial gastric resection was 
sometimca necessary to effect a tight and 
anatomical closure This was also done with 
two layers of inverting sutures Connell 
Lembert or Cushing sutures may be used as 
desired Both catgut and silk were used silk 
on the outer lay’ers preferably because no 
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catmt Rittirt* with atraimutUc Dccdte* wtre would alao be done if there wm already t 
available and it waa our oplnloo that len colostomy for an associated inhiry pronmal 
trauma was produced by the use of ant. to that particular lesion C^oloitomv was done 
Tbe small Intestine was the roost commooly for ertiaperitooeal perforation of tne rectmn. 
and usually the most eitcnslvclj ln\'olTed of Rents or lacerations of the diaphragm wrere 
the Intra abdominal viscera In|ury ranged dosed routinely with Interrupted mattress 
from a single perforation to almost complete ailk sutures dosurc bdng In the direction of 
mutflatkm of a segment of gut. The repair of the fibers with overlapping of the edges 
bjuncs to small bowel had an Important bear Wc have deemed It inadvisahk to try to 
Ing on the length of theoperatlN-e procedure control retroperitoneal hemorrhage as In oar 

In some cases in which patients were In verv experience it has alwaj"! been self UmltetL 
poor amditkm with a tremendous amount of Ndther have we deemed it advisable to ei 
damage dosme of minor perforations and plore the retroperitoneal space for a known 
lacerations was done with one row of suture foreign body m the pr es ence of a retropen 
mvertmg serosa to scrota Althou^ this u tone^ hematoma. Our results would seem 
not recommended as a routine prowdure In to Indicate that our surmise has been correct, 
dire emergencies it has been used success IntraperiloccsJ lesions of the bladder were 
fully Routine dosme was by two layers of repaired with two layers of inverting sutures 
inverUng suture in the transverse arts of If there was a perforation or a small Itccra 
bowel the everted mucosa was not tnmmcd tioo, an indwelllDg urethral catheter was 
away Resection was done when the blood used if a large laceration a stiprapublc eja- 
supiply was damaged either by injury to the toatnmy was-done A suprapubic c^ostom^ 
mesentery or bj separatum of tbe roesenter> was also done for eitiapcritODcal leswos of the 
for any mstance greater than } toefaea when Usdder or injuries of the urethra m which it 
there was a cempiete mutilatioa of a segment was completely severed or impossible to pass 
of bowel or when multiple pcrforatioos were a urethral catl^tcr 

so placed that their repair would constrict the SulfanQamJdc powder (to to 15 grams) was 
lumen of that segment of bowel Both end placed in the peritoo^ cavity in all explora 
toeiid and nde-to-ode aoastomosca were used tory cebotonuea Drainage was emploved 
in resectioos and in repair of transectkms of only in wounds of tie bOiary tract urinary 
intestine It Is not within tbe realm of this tract, and colon All other loaaioris were 
paper to disam the merits of these two types dosed rightly In some cases of gross con 
of anastomoses. Both have given sadafac taimnatlon from injuries of the colon only 
tory results in our hands but an end to-end the pentonemn was dosed inltlall) and 
anistomosts was used more frequently be teamdary dosurc of the remaining layers was 
cause it could be completed in a shorter inter done at a later date when tbe wound was 
val of time clean 

Most lesions of the colon were eilenorixed The anesthesia of choice In most cases was 
This was done for two reasons first, it was the nitrous oxide — either by dosed absocptioQ 
simplest and least time consuminc thing to do tedmique or drop ether Not infrequently 
in moat cases, especially when injury to other an intratracheal tube was used Raiely In 
viscera necesnUted a kmg operative pro- patients in exceptionally good conditloo 
cedure and, second these pati^ts bad had spinal was empto^ Tbe agents 

no preparation for colon surgery and unless most commonly used were i s cubic centl 
tbe lesioQ was very minimal and the bowel meters of nupercalne i aoo dflutlon and 100 
empty it was a safer procedure than primary to 150 milligrams of procaine 
suture or res ec tion and anastomems If resec In most cases the administration of plasma 
tlon had to be done a Rankin obstructive or blrwi }i»« jwp i-rr nH^iv^ throughout tbe 
type or a modi fie d MEkuhe* procedure was suig^cal procedure, 

•s^ used. Occasionally a colon perforation or Potioperaihe manofemeni Postopcratlvely 
laceration was sutured primaril) Suture moat patients with abdominal wounds were 
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returned to the sheet ward and further treat 
ment was given to prevent If possible onv 
postoperative shock Oxygen constant gastnc 
suction and intravenous sodium sulfathiaiole 
or sodium sulfadiazine were used routinely 5 
grams being given imtiallj and followed b> 2 5 
grams every 6 to 8 hours- Fluid balance was 
closely chewed 1000 cubic centimeters of 
normal saline 2000 cubic cenbmetera of 5 
per cent glucose m distilled water and 500 
cubic centimeters of plasma being given daily 
to meet the basic electrolytic and protem re 
qmrements Additional 5 per cent glucose m 
normal saline was given to equal the amount 
of drainage by the gastnc suction In some 
cases this would bring the total fluid require 
ment to 10 to 12 hters a day Only one pa. 
bent developed an edema A unnary output 
of at least 1000 cubic centimeters m 24 hour* 
was maintained In absence of adequate 
laboratory faahties for accurate studies m 
blood chemistn we felt this rule of thumb 
worked \’cr> well Adequate amounts of In 
travenoua vitamins B and C were admims 
ttrtd with the parenteral fluids each day 
Usually m 4 to 5 days suffiaent peristalsis 
associated with the passage of flatus was 
present to permit the removal of the nasal 
tube Patients then began the usual liquid 
diet for surgical patients of this tvpe Blood 
transfusions were giwn as mdicated Care 
fill check was kept on all blood counts and 
unne to detect at once any deletenous effect 
from the intra\-enous sulfonamides In 7 to 
10 days most patients were transportable m 
good enough condibon so that except m a 
\"ery few instances they were again evacuated 
to Uie rear from the large evacuation hospital 
to which we had sent them There were no 
deaths during or as the result of transporta 
tion m any of this group treated ana held 
until we felt they were fully tran^xirtable on 
the way to or at any evacuation hospital No 
deaths were rqxirt^ dunng the latter phase 
of evacuation 

ANALYSIS OF RESULTS 
In this senes of 67 patients operated on 
and cared for in this hospital until fully 
transportable there were 8 deaths a mor 
tahty rate of ii 94 per cent 


A brief r^sum6 of these fatal cases follows 

Case 20 An invuioD casualty who had extensive 
woonds of the urinary bladder and posterior urethra 
died 7 weeks after operation of a senes of comphea 
tioQS resulting from a small low ngmold perforation 
Additional unfortunate circtunstances influenong 
the patient s course cannot be given in detsiL 
Case ai Patient with a left-sided thoracoebdom 
Inal wound had had the externa] chest wound sn 

C rrfioallj sutured prior to admtssion Due to severe 
ceration of the stomach and duphragm the pa 
tienl had developed an Intemsl sacking wound of 
the chest (This case is being irported in more detail 
by one of os [JMS] with another member of the 
hospital staff m a series of 207 thoracic cases.) 
Op^tive closure of the dtapbragm allowed develop- 
ment of a tension pneumothorax which blew oat ttw 
external wound at the dose of the abdominal oper 
atioD and the patient died from the shock of recur 
rent severe changes in the intrathoraac pressures 
aupentnposed upon an already severe injury 

Ca«e Patient bad multiple extremity wounds 
and coinplele dc^traction of tlw blood supply to the 
amall bowel at the root of the mesentery with gan 
greoe operative fataJit> 

Case 40 Splenectomy was done for a ahattered 
bleeding spleen anastomosis folkrwmg resection of 
destroyed portloD of lejunnm and Rankin obstiuc 
tive resection of badly damaged transverse colon. 
Death occurred 16 hours after operation despite a 
transfoaiOD of rooocubk centimeters of nhole blood 
Case 47 Severe blast lacerations (3) of the stom 
ach and multiple shrapnel perforationa of the small 
bowek An retired bnt patient died is hours after 
operation m shock despite transfusion of 1500 cubic 
centimeters of whole blood 
Caiz 4^ Severe mtra abdominal hemorrhage 
from splenic vein which bad been severed by a shell 
fragment behind the junetkm of the middle and dis- 
tal third of the pancreas vdth death before hetnor 
rbage could be controlled 

Cabx 51 Dibndemcnt of multiple. sesTire shell 
fragment wounds of all extremitres peeking of severe 
lacerations of liver and repair of stomach laceration 
Patient died 34 hours after operation of sudden te 
\'ere, aecondary shock. 

Case 66 llultipie severe shell fragment wounds 
of left side otf the body including compound fractares 
of the left humerus and left femur multiple small 
bowel perforations (Qeum) and lacerated transverse 
colon. Patient died suddenly following convulsive 
seizure during anesthesia 

lUlfEDIATE POSTOPERATIVE COITPLICATIONS 

Tlw madcncc of postoperative complica 
tions In the same group was remarkably low 
considering the magnitude of most of the 
■wounda and surgical procedures necessary for 
their repair 
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)o*rr thdocnm with loa of Uooe of tStkunliul 
parietet rrisceTatioo tnd mnlllpk peffontkMM of 
tbe tmaB lottstiae «rre rklbte ukI tberc wen 
K tcie proctntinf with compootKl fimctom 

of the left forann. rifht Ann, Ht thigh uti Wf. 
Tbe poUent wu la tn e v f n lbte tbock ana in apitc ^ 
icoo cubic craUiDetm of «bote dtnted bknd and 
750 cubic cratimetm of plasma be died ahortlr 
than 4 boon after adaiitiloa. Tbe extent of bb 
iofuriet prednded aoT- po«lbQitv of life and ao> 
attempt^ xurgrty woold only have malted In a 
death on the table 


SUIIUASY 


I A Bcnes of 9S cam of abdominal inir 
nTnmdi xntli to dcatbes, an overall mortalit) 
of *041 per cent is p r e sen ted 

a In 67 of the patiHiU who were operated 
on and treated in thli hoipital nntil tb^ were 
hill> transportable a mortality of S or 11^ 
per cent b reported 

In 16 patients operated upon previoDs to 
admission to this botpHal and canrd for here 
tintU transportable a mortalitj of $ or 31 *$ 
per cent b known Thb would seem to Indi 
cate that postoperative abdominal czisca do 
not tolerate early tiansportatioo 
3 In resloratksi of drcolatmg blood voW 
lime in of ihock dae to traoma of injury 
and blood loss plama alooe b rrat sofEoeot 
atrated whole blood transfusions must be 
osed in s high propoortKm of cases. The 
smount of bl^ km may be caaQy under 
estimated 


4 No toxic reactions from large volume 
dtmted blood transfusoru were noted 
c In%T3lvcnicnt of multiple intrs-ebdonu 
nal vbcera should be expected in penetrating 


abdominal wax wounds and at operatioD 
complete and careful exploration soMld be 
done to avoid overlooking some remote in 

Jur> 


6 Associated extra-abdommal injury with 
the abdominal war wound U the rule rather 
than the exception 

7 The aN-crage time which elapsed be 
tween the time of injury and operation was 
18 bouii 

The rclati\Tl> low mortality (ii^ per 
cent) 10 thb group as the result of modern 
preopcrali\T and poslopcralive IhcTapeutlc 
measures woold seem to warrant some re\i 
don 0/ thooeht regarding tbe duration of the 
safe interval of operability from tbe time of 
injury to opemtion Thb Interval as has so 
often been stated should not exceed 6 hours. 

8 Tbe ctmditjon of the patient od admis- 
sion to the hospital is, in our cxpenencc the 
most important Index of tbe type of treat 
ment which should be earned ouL 

9 In spite of the evident abdominal wound 
conservative rather thwn operative treatment 
b sometunei indicated by tbe dmatiofi loca 
lion ar>d Kveritv of the wound and tbe signs 
and symptoms present 
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tfealrdferaans^yma tlbailt af iVtbcrsttcfmtka 
by bidw u>d 0Mue but iVnweTtwfaftrnlnlatiBil 
cnacdainla 

Smath adtauMo. Nmcnber b IM To BoetV 
Icicte Ibis adnltiion ibere Lid been aa rr^mda ti meWu. 
aad term qamlrie pva reran r d traUtt befort. A 
natieVlesLlB^ serin rain irrealed tba peeaeoci of 
nanal Vrr aad aa la Ij tnt meal ibm^ a total add 
rrq wnv ap I y i>i tree arid of tV TV pole was so 
S t u r t ibat Ibe mbeat dOaf t scbtalt t aaetber 
mwatioo. Sorfical nrJoralle* rereakd Mioal eker 
Tbe doedeman. wUeb t tV time ef tV first (^seralkBi bad 
Lera hard sad bdrrs led tscarfcodt beseftaBdfree 
of afl tridenee of aa Infiamnitory proerw. A portke ef tb« 
(eyarrmi sod an sddalonaJ rortton of the loraich (aboot 

inch) rrt rtsceled, tba Lae r> trie rrwetjoa bciar 
broufbt Inztscse^diateaL Aa aatecDfic lerBdaalatrTal ps- 
tro^eyusoOetny aad fe jauu j tju aeatotay wen ibea per 
formed Tba poatoperatir* coorw was reJatieriy smertb. 
AUbesiyh Its rabies were lower po*topmth InQs le*1 
stiO rercaled acid respoasr ntb aaifmaja total aad 
tree acidities of 56 aad j rtspecthHy 

This cate b of extmoe Interest from two staod- 
pofnU. First* although it wii bebevtd that cocD- 
pJete i^tnc \‘a{otomj’ had l>ctn perfocmed, the 
postoperaUN-e rrtpoose to [nsolin Indscated that 
ihh srai not the a*e Anatomic evidence re- 
garding U» valldily of the tnsdin lest In tHi re- 
•pect la fh-en betow (a« Caae a Fig 4) TeclinJ- 
therefore, It appear* ealrtmcK diHiciilt t 
pnidace a complete vagotomv, even irith the 
unoioaIl> gnodcTpomreaffordedb) itrans-plctiral 
approach. Second portbl vagotomj seems In- 
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rix f. Aridity and blood near corm for IwitEa Uat 
after (parUaI)aateEk>rvip>tocayptui Stfarta cliriMK lJ n p 
rtfotmy ao tiataatrrijr trrt^ tar pepde okerfraCjni 
UR it ^n. Na. +At ij] 

tb« i(>in»ilocD7 tnbe A niMopenUTa taaofhi ten tv 
v««M IdRb a« rqp gw (Fi< <) dnplu tbr ppamtly 
nnptet aatoior va^ netMo beb aad bevo done. On* 

S bts (ben vas iv Mm v ure «( efvtannc paia (Dteem* 
*0, 04 I for wUcb tbe padmt nacreatea neolicanyu) 
(be eat^tnt departmL 
rdtb trim! ■am. Dmiber o, o4*- Patiat ailmltted 
for f wn grm a d epr^anne pale aod oe« eplnk «/ mn 
bemateaieRa. II vai treated coR a fm tf rHr Akntuint 
iml terralfd n^rr—rmi (m cod total aciartiei of 43 and 
33 reaptctlrd' y 

Antnlor varotomy io ibb cavi renited in no 
appreciable acu dlo^ulloa and in only a tempo- 
rary aUerbtioa ol Htnlral rvmptocDatoragy 
Cait 4. F IL (iLS.IL Na 435436, OJ*J) No. j»- 
53 ) Frrrt admbaiea, Noraobrr 4, gjS. TbUfoyear 
eU aiak paboit na adathted lU a year Unory o( 
barsiac poatpnoc&al rpiraXrie paia, rdtervd by nDk and 
a&aSn,asd la*fin tifkld jopotiotk. Qaatrafatearinaf 
•erica rrreaVd (be emeoca o( doodroal aWr rbna. 
cal mmfaitloo abend ckrootcally 01 nak wtlb aMrr 
at rixbt pper epradraat tenderaeaa. Tbe blood prcMiirv 
na 33/00, benociobl 00 per ml. bknd area >6 bOO 
paBaper cvnt,blim tiaMenmaa, arKalira. RebfaMtcat 
taeal asd brtlei aitbl taitrie aecretkn rcwaled wiarfaTp^. 
add 6cara of 4VM and 9S/ 6, rvapretiretr Sobtotal 
yan/rrtotay plat asterioe ra^oaiy aa pmonsrd, mad 
tbe of dawie ter uo red mealed m ere Uan t wltb- 

oot patbotofial ebaefa. Tbe poaloperatlrv cowae vaa 
t r—t fc a tfd by tbe d t r ei opBeet of daodeaal leak vritb 
InfrctioB of tM dralaaye trarta. Qaaflfte rreoTTty ro- 
anfri, aad tbe patkat wea dlvbarfrd 6 nria after ofcia 
Ikn 

Seeoad admlaaloD, Febroary 3, 9^0. Rcadadtted for 
upper abdrawnalpala aad vantlnt. I’byriaderaattaartrB 


as atfatlrv, except (or tS(bt tendeTTMaa aboot tba »- 
bfScaa. Tbe stool raialned BO ocenh blocaL TbeR^n 
(rd snl mealed a laaxlmam aridity cf only 43 total aod 
33 free Tbe patient haprored upon fippyre^taea. 

Durd adtoMca, J rmry 7 94a Patten t owiUDrd 
of sOitbt dlzxlne«a aad abdoBiinal crampa. A taotR^otml- 
Dcl -txj 6fm ( ilinrmp la tbe oatyotleat depa rta ^nt 
LUkd to sbm tbe pr tseoce of Manal nkeratket. Aa lo- 
foBn test aboaed BopeQalnary {(astfaw) acidity: tba test 
•di£t let a erv 30 total aod 44 free at f ( oram, a^ *0 total 
aod o (rn t j bmra. 

The pcnistence ol an add nspotue to tnsurm 
Indicates that Ktrce of tbe Tapd supply irmained. 
This fact was of course known from the operative 
pitDcedore perfonned but It sores to corroborate 
tbe valklit> of tbe response to hmilm u an bdex 
of persistent vagal InDcrvation. The hiTOaodity 
present after qwatioa may oot be attributed to 
tbe partial Ntgus section ratbo- to tbe sub- 
total r es e ction of tbe itomacb wfaldi is sufficient 
m itself to account fer tbe dlmlnutioQ m putric 
addlty Tbe response to gruel In tbe ordinary 
Rebfoss test meal, wbicb docs not depoid upon 
Tsgns integnty alw sbosred low add Takes. 

Can 5 - It- 8- (»t- 3 JL No. 474; o, 0 PJ 5 Vo. 36-7151. 
rhil iilriiiwliTi. Jaly 0, 937 This patient na 4 jmi 
old vanan bo caw aa 8 year UstoiV ^ sbdaaloal pain, 
aanara, ratatliBC. aad boaainoeili. Tbe cwral 

plryvlcal exaadaalW ns orstllvv Tbeatonh traMca 
tmiorblood ApatrolBieatJBalaeriei asaecsth eserpt 
krtbepixMfUBlyct dT VJt jc u toioftbeaeccMportlMigf 
Ibedscocaoia. Tba Rabloea lot atcalibDaed nariwro 
dd I ty of 98 total aad 86 (m. Sbe **s (Eariarsed kb 
iSarcMs a abdcslaal pala, rtklo^ set drinuaed. 

Sonod a^kdod, Oeubrr 937 RewU tied ter per 
finest abdoolaalp^, I wkSUoat ahkblatrnBmtml 
blerduqt bed wnsj t nJ aad Ebnid atens »» sated. 
GasOviatistlml series ns nlaDefSlK asdibe asdla. 
ebarfed Itb iSacaean of bbreoynn aUsi tad tjokty 
seurtfda 

TUrd >rovcmb(T sq, 9 J 7 Tbe pstkat It 

noted tbe rt cvj TVocB ef pain and bmloc- 

Gastrcfnleatlaal aeries ■» rrnakd ibcbt deforvlty o 
tbe lesarr uina tnre of tbe steaucb allbo«cb inaaffloeat 
(or tbe <b»tTKai% of nicer Tbe aiotllty ts aariBsl. Sbe 
uarwted oo toirSral tberapy and wu ifiarhirfnL 

I aortb adailwirn April 7 93a Sbe ns afsln sd- 

•dned (or i^lctstTic oda, naoaca, benatetBC^ sod bc- 
ksa (Ustrsy only) Tbe pbysial erueiostkio ns etsen- 
tbSf aecaUrv. The beaooifilaUa •« 70 per cat Tbe 
orai^e-cbra [or raens test Deal’' sbmed Taarfrtm 
total addity of 86, a^{rer aridity of 70. Exploradoi ns 
decided npcei lo vtsv d tbe prrabtrat tyspuens, tbe his* 
toy d baastencsti, aad toe eqn l vocal nstoistestlasJ 
ny fifoL At CBenlioD, tba stcraach, oa ciicrnTr^ sad 
pUndderaenallaccatiTe The enstric aridity bad bees 
Bmdcrateiy Ufb, aad t as tberdorv tbooebt that rsfui 
aerOco axebt aoirv tbe ibenpevtlc pi'obfea. Thle as 
carried o«t by apndn^ tbe es''f>beca beVw lbi<£apbrac 
eod djrbilnc r-4< ^ vac^ orv ca Us 
aaferior aad poeltriar aspccta. T ifierM i eni cf cxdard 
Uane ciaoilacd aiiuc e cij filcaJy proved to be aetre tkaoe 

•TUf M Is Mtmet br ln< ■•aksOB tW tMtae tMric 

Tbs asarrt W ibr* arrwo ts4 U Are as« •« sr»er» »aisi^ srsS^n 
sjVst«.sf<«T beb sitfnr masses an tskse sTvrr I ■iii'ii l"» 
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be attribated to Uw fortlal eutrectom> rather 


than to the partial va^ secUm 
The work oa poach dogs previoust> reported 
us demonstrate that secretory impolsra arlsliig 
id the ceotialDerrous system coQtuioe to be trait** 
mltted to the stomach pouch even cJtei loos cl 
moat of the vagal innervution. One ihoold also 
recall that niuch ol the fundamental work doitc by 
Pavlov and his tdiool on the coodltiooed redex 
Involved the use of a pooch wfakh has been dem- 
onstrated to have been dep ri ve d of the balk of It* 


approach also severs the vein* trunks prodmal 
to the large branch to the cduc plexus which nip- 
pUes the remaining abdominal viscera and it 
therefore mav Interfere srith tbe lonctloo cf these 


organ*. The risk of the tiawplenral fapradla 
phragmatk approach is a real otw and the pro- 
cedure should accordingly not be consklcred 
hghtlv Subdiaphraginati(^> complete ra^ 
om> mote dJlncolt to achieve smee the preSera 
of rotating the esophagus or upper stomach to 
afford access to aH sides (s ckarly neither simple 
nor atraumatic. ActoalJ) none of the cases u 
oar scries had a cwnplrte ragotomy although 
this was attempted In two bstaocca. Anatomical 
dissection In ooe case and the lotohn test in all 


vagal supply It is dlfbcmt, in U^t of thb, t 
vfsualke haw one can hope to ehioioate the • 


fllwl psychic dement in the thcrapv of peplK 
ulcer by partial vagus scctwo. iforeover the 
Mfmfrwttnfi of the psjxhic and nervoos phases of 
•ecretlon us tata would not necessarily solve the 
problem, since the other (chemical) phues of gas- 
tric secretion may vwy well be faaors of such 
magnitude as to ovenhadow completefy tbe pS) 
rhtr phase la Importance. This was danonstrat^ 
In the pooch dogs of our experimental series, 
In which Hetdenhaln or completely denervated 
pooches, as often as not, give postprandial re- 
sponses Indtstlnguishable from those of pooches 


six proved the persisteoce of vagal Bbers. 

Tbe benefits derived from partial vagotomy In 
our series are questjocabje. The first case in 
which supradiaphragmatic vagotomy was per 
formed wascertainlyanlmprovedandfobsequcnt 
ly developed a rtcurrent Jejunal uker Tbe sec 
and died. The third a gartrojejunal uker had a 
rvcurreDce of symptoms 9 months after antenor 
vjgotomy and the Stkriin proctdtire were per 
formed. Tbe fourth, months after subtotal 


*Wth varviag dyces of inDervatioo Tbeitfarr 
too much cannot b« expected therapeutkilly 
even from complete vagus section. 

Tbe coodustoca to be drawn from the 6 cases 


gaitrcctocay and anterior vagotomy developed 
u c mi t M a of pnin and vomltlog altfiougb be has 
been well since. However one cannot say that 
the partial gastrectoav alone would not have 


reported here are limited, as they are in any dml done equaDy well Tbe fifth caue (In wbkh partial 
cal study In a small series of isolated cases. Moat vagotoov iJone was performed) certainly was not 


of the osea presented exceedingly complex proU 
lems, and va^tomv was employed only as a last 
r es o fL Tbe sma was shorteaed by reluctaore to 
contbuc a procedure which seemed to offa UlUe 
therapeutically and which introduced a definite 
Increase In o perative riiL From a thciapcntic 


oprovea dlnkalJy and Inste^ dlfii 

slues in motillt) after the procedure The sixth 


case it too recent to draw CDDciEzAoas as to the 
therapeutic effect. AH showed a po alsl eoce 
of aod response to tmoLn proving not onh that 


point of view it would seem that ctmflrlt vagot 
omy would have more to effa m reducing the add 
or producing actiiaTh>‘drIa than vagot 

omy Whether this would be offset by the dhod- 
vantigw of motiUtv altcntloQi observed in #ev 
end w OUT cases a open to ipeculatioo. However 
complete vagotomy b extrerody difficult to 
achin’c technically without appredabk Increase 


of add response to imoLn proving not only that 
vagotomy bad been partial, but that Ifttlc redoc 


tion in the nervoos phase of gastric searetko can 
be expected from such partial vagotomy It It 
troe tnflt most of the cases presented exceedingly 
difficnh problems, bat In the present state of our 
knowledge there is little reason to employ the pro- 
cedure In tbe sunpler variety of cases, imd H cer 
tnlnly does i>ot arurant Innrrring the added riik 
mvolved In the transthoracic pr even the sabdia 
pbragmatK vagotomy 


In the operative danger Thniagh a transpkuial 
approach the exposuro b good, and complete 
dkasloQ of tbe vagus supply would therefon seem 


dkasloQ of tbe vagus supply would therefore seem 
easier through thb route Actually even with tbe 


tuuVAET AJ.D co-veuntaM 


best of uruhteral eipavare It b far from a simple 
roatlrr to expose all sides of the esophagus, and 
bcootc of the rich branching aod anastomoaliw 
of ixcrve fibers about the lower esophagus, wbicb 


some anatomists have described as an esophagesj 
plexus, many of tbe smaller branches wQl escape 
the most detcrmljKd and aurfol operator 


j A brief review of tbe lltcratnrt 00 gastric 
vagotomy and ft* expenmentaJ and clinical effects 
Is pr es ented. 

a Experimentally it b shown that htlle dlm- 
hiotioo In the nervous phase of gastric secretion b 


to be expected from parUal v-ugotoray whBc the 
other (cnenucaJ) gastric secretory phases are m- 
llitly unaffected Tbe famlla test b an unfailing 
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meaas of dete rminin g the persutencc of part of the 
gaslnc vagus supply 

3 Six clmical cases are presented in which va 
gotomy was performed either alone or in con|unc 
tion with some other operative procedure. The 
therapeutic problem in most cases was diflBcult 
and had not responded to ordinary measures. In 
3 cases the lesion was a gastrojejnnal ulcer follow 
mg partial gastrcctom> m j it was a duodenal 
ulcer and in i there existed severe functional com- 
plaints without any demonstrable orgaiuc lenon. 
In only 2 cases was complete vagotomy attempted 
but m nether of these was it achieved The va 
Udity of the msulm test as an Index of persistent 
vagal mnervabon was upheld by the studies m 
these cases. 

4 In none of the cases was dear cut evidence 
of beneficial therapeubc effect obtained Instead 
a definite increase m operative nsk and morbidity 
was encountered “Ilie inefficacy of the procedure 
dimcallj bears out what bod alread\ been ob- 
served m the laboratoiy namely tnat partial 
vagotomy does not influence the nervous phase of 
gistnc secretion significant!) and that even if it 
did, the other secretory phasa ma> overshadow 
the nervous phase to such an extent as to render 
It ummportaiit. 

5 Accordingly gastric vagotomy alone cannot 
be recommend^ as a therapeutic procedure 
complete va^tomy because of its risk difficult) 
of accomplishment, possible effects on moUht) 
and only questionable influence m. secreiioa and 


tial vagotomy because of the absence of any 
lefictal effects whatever 


FoUcpwiag cmpttlkifk of tins paper 3 tuei of ■oprm 
(fiaphn^matic bihUeral TiMotoy were reported bv Dnga. 
atedt and Ovens* Both ol tbew patient* appeared to hare 
been benefited by Ibe operaboc, bnt tbe penod of obaerva 
tloo va* of only a few montii* duratkni. There a a* a coo- 
nderable rediMrUon In nt^bt tecreUco but not total eBmina 
Ikn. Neither the iniulia test noc any other test for vafal 
contlaolty va* perfanoed 
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THE SURGICAI TREATMENT OF CORROSIVE GASTRITIS 


KARL METER, MD FACS nd FREDERICK STEIGMANV M3. M-D 
ChioifO, Illtnob 


C ORROSIVE pstnttt retalu from the In 
gotioo 0^ cDTTocivc tatutioctt, the moat 
con taco of whkb are tboae most trt- 
quently oted Id hotnci aixi iDdnstiy 
namely l>'e (aJEi^ and mlttenl tcvli. 

The inrgwci anally encounters patienU wbeo 
thev begin to suffer from the seqiKlae of corrosive 
ptfn tts- These sequelae are msjilfestcd by 
■yirtptfgm of pylonc djatructlofi. Since Ibesc 
tecpelDe CDa> not be evxknt until many months 
foUcrwlng the intake of a corrocive sobtlance the 
patients often do not taodate tberr present 
lymptoma with the past mishap. Therefore the 
patimt shoold be asi^ directly as toapossfbietD- 
of a cocToslre substarKx sioce otnerwise be 
might not regard such an occurreoce as aig 
nl&ant 

•^Thc nature of the Injorr susialned by the eso- 
phageal atkd gastric mneoaa from Ingestko of a 
uaiual t e poison determioei the furore coarse and 
the t}T« and lime of appearance of s\Tnploena. As 
a rul^ the more severe the inlthl symptonia, the 
stormier the Immediate c oa r se , the more maAed 
the sequelae, and the sooner the symptotBS of ob- 
BtrecUen will appear ^ eak cur r ia iyes may give 
me to onl) mild aecondaiy symptoms. 

The reactno of the cmraBTe tned, whether add 
or ■lirahne hts s particularlv Importaot bearinf 
00 the site of the permaneat dami^ Symptoms 
of dysphagia wfO appear more often and mud) 
sooner after the ing^ioa of an alWalhv carroarve 
(lye) than after an acid. Indeed. In most In- 
stances of corroalve gastritis doe to an acal in oar 
aeries, the patients presented tbemselvci not be- 
cause of d>’sphagta Init because of symptoow of 
pastTK obf^ctkttL Ou the other haril, toUowiog 
13^ Question dj^phagla waa the eailter and more 
prominent I^^np^om. 

The sequelae of corroaive poisoning are charec 
toiitrcally determined by the t)pe amount and 
cDDCentiatioo of the substance swallowed, and by 
the state of the stomach when the mraiJoD of the 
CDCToafve occurred Le. whether fuli or empty 
The ingestion of lye results In an mrotvement of 
both the esophagus and stomach. The esophagus, 

Fna tS« DtTutwnU at StrgMT od TboxpcWkm c< tS* 
Csok Coatj H-april, tb* DrrvtAcM ol N«rib- 

■ olus Camjatj 11«ibcil tbe •( lalneil 

UedaoM UslrMitlr al nSooH CcCqc cif U«bcm< ti)4 the 
CooL Comtj Ondml Schcol ol Unlicbs, CUcafD 


however is more Kverely Involved since the hr 
a somewhat more dllnted when It reaches tne 
■tooioch Aods, on the other hand seem only to 
scorch the esophageal mucosa dunng their rapid 
coarse through the esophagus, bot corrode the 
gastric mneoaa frith whiA they are lu longer con- 
tact Larger anuunts and higher concentrations 
wQl obvio^y cause greater damage. In case of a 
full stomach the gastric cootenls dllirtc the cor 
naive agent » that the damage may be rntntm«l 
and InvolvT only the py loric re«Q and the lesKr 
curvature. VMien the stomach Is empty and con 
traded during the swaDowinj^ of tcorroaive liquid 
the latter c om es in contact with the entire gastric 
mufoan, partinjlaTly that of the antnun ai^ paii 
media, so that narked correawe occuii In tnese 
areas. If perforatioa with resulting peritonltb 
docs not occur In the corroded areas, nkattkm 
with secondary dcatiuatkm of the wsRs ensues 
resulting m marked Darrowlng and ultlmatdy In 
stenosis of these porttoca. Thus, the end result of 
a healed coTToarve gmstritiB b at best a pt-krfc 
■terxab with invo lvement of the dbtal part of the 
antrum and at worst a gasme itescak with lo- 
vnlvecunt of the dbtal half or more of the stom- 
ach. Regardless of the atest d involvtiiMst, 
torricaJ mterrestioo for creation of a new open* 
log oecomes necesiarv is moat bstonces. 

Oace the diagocaa of a comtnr gutntk has 
been made, the (^ucslloe arises as to what surgical 
proerdare b mdrated. To answer the latter at 
times Is dlSiculL As a rule, if the patient presents 
himself to the dinidan with signs cf pyloric ob- 
stroctloo several mooths after drinking the cor 
roaive liquid, the pathologic sequelae of that mis- 
hap Du\ be mesded by a simple gastroenteros- 
tomy ll h o w e v er thecorroslvetKent was Ingested 
only a short Inne before, the coiKbtxtQ b acute and 
the surgical procedure will depend on the hndlng 
at laparotocny Thus, if at operation the turgeoci 
finds the stomach edematousand friable with much 
perigastric inffammatloD and adhesions, it b bet 
ter to terminate the operatke as a Rjunostoeny 
and postpone the operation on the itornach for a 
later date. Such a step has two advantages. First, 
It pennita the patient to keep In good nutritional 
status bv meant of leRnostocuy tube feedings. 
Second, it avoids surgKal h«nrfHng of the ttcimsrh 
during a time wben any surgery may be hazardous 
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because the gastric wall is edematous and in 
flaTDcd and thus nm> not permit good suturing 
with rwalting leakage leading to fatal peritonitis. 
The latter fact has been strCTsed particularly by 
various German surgeons U 5) some in 
stances, a prior jejunoitoraj will permit the atom* 
nch to rest and thus aid m the healing process and 
In the better demarcation between normal and 
affected parts of the gastric wall Moreover ib 
some instances in whidi the pouch formed by the 
umnvolved part of the stomach is small and thus 
presages diffiailtj during an attempt at anas- 
tomoSs, a previous jejunostomy wul keep the 
patient nourished while the patient is fed orally 
until he vomits. Because of the complete ^tne 
obstruction the oral feeding can be considered 
only as a sham feedm^ which actually serves 
od1> to distend the gastnc pouch (Case j) so that 
It becomes better suited for gastroenterostomy 
If however at laparotomy the stomach eiccpt 
for the pjlonc obstructxon, is found only slightly 
affected m spite of the recent history then an 
immediate gastroenterostomy may be performed 
In patients with conoshr gastritis, gastroenteros- 
tomy IS not a generally proiubited procedure as in 
those with duodenal ulcer because due to the 
destruction and seanng of the gastnc mucosa by 
the corrosive agent secretion of aad is usualh 
diminaled a fact which dumnahes the possible 
inddeoce of marginal ulceration. 

In spite of some opinions to the contrary (3). 
we believe that jejunostomy should be performs 
m these cases whenever the surgeon at laparotomy 
has even the sliAtest doubt aiwut the condition 
of the gastnc walls. Friability Inflammation and 
edema of the gastnc walls spdls faflurc for any 
attempt at gastnc surgery Haste to perform the 
gastro-entcrostomy is dangerous- A prebmlnary 
jejunostomy may mean the difference between 
success and failure m that it permits rcplenishmg 
the patient s nutntional losses, and healing of the 
gastnc walls and better demarcation of the 
affected parta We believe that ff vomiting starts 
soon after the mgestion of the corrosive agent and 
is not relieved by a medical regimen prelimmary 
jejunostomy is mdkaled even though one might 
consider such a procedure superfluous with the 
present day facriitjes for mtravenous ahmenta 
Uon. That thb does not hoW true was recently 
demonstmted by the case of a 3^^ year old child 
who drank a corrosive substance by mistake and 
who came under our observation about 4 weeks 
after the onset of vomiting During thi* time she 
was gi\en only mtravenous fluids with occaskmol 
plasma and blood transfusiems. She lost 10 
pounds and was quite emaciated and protem de 



Fig I Lorn itocaa^ due to pylork obstnJrtJae fof- 
lowiof hydiTCcJoric add Lagestkn. 


fident when operated upon At operation, only 
the fundK portion of her stomach was found unin- 
volved. An anterior gastroenterostomy was per 
formed The child made an uneventful recovery 
but IS regaining her weight only slowly even 
though she eats fairiy well a fact which may be 
blamed on the prolonged starvation bdore 
operation 

CAflS EEPORTS 

The following case reports are representative of 
pabents who came to the hoepital because of 
sequelae of corrosive gastritis. 

E W a 5o-3rear old male, Tu admitted to the bocdtal 
with a history that for the part j days be had b ee n 
heavily and about $ hour* ago he took a flass of moriatk 
add by mistake A doctor was Immediately called who gave 
him a dasifol of sodium bicarbofiate scfirtioD. SLoce then 
be baa freqaent watery eracnaliocs of brownish color 
mind with biood. Physical cxomloatkn revealed a middle 
a^ed white Dsan of acutely ill appearance and in great pain 
^iie, 140 temperature; 98 de g r ees blood pressure, lyo/a 
There was no excorla tioD of the lips, the palate and urak 
were edexoitous and swoUen, the pharynx looked red and 
tHiere was Kane tenderoem otct the epigastriam. TheTe 
mere DO other findin g* 

On entrance to tlx hoapftal the betnockibin was 85 per 
cent, red blood cells 4,450,000 white bkwd cells i4,»o 
with 8j per cent polym^hmoclear cells. The urine was 
negative Alter 4 days the temperature which had reaclxd 




^rK Rocm UTun gr * * ou/LMj pittnc 6t 

famrtT (aOovinf ibc dnAlooc ^ hjdnx^lw and am 
tuUat (tcBich 

dcT^^ Uor07 t/lrr niruvr birccsM eeraal The 

C tmt u $n«a Anlt caCnwmWf uk } ««( aiou 
rij eO rurpt for rw dj(bc«Ar foaOma#. facB 
mJuBr ckvni ap H Ml ihc »^ul dt)** bUr 
bori biet ltL« ford n^t compkinu. 

Ib rctnnitd ( tte b^ntal i eoet^ Uxrr crawriamim 
ot CMD tm^epilBLUTK ram, Md brickap. Thom) aipinm 
MfipMcdtj hid bm (trearat (or tb« pul Bnutba hik 
hr u ondrf obam lion U iha lutmttatiBaJ dnk 
\ ray fifow of the aiiMurh mnkd knh rtaib p>lunc 
o^trBftMD (Fin ) The pamt u ihrrciare aibBtlcd 
to lOTpca] ard l .nmina iian ibetr w curaiblly 
orcalin esnpt for «(Ba of aarVod nrhi tem Pykne 
obktnjctKB on ihr ta<r> of mraerv p t u f im ai dag 
Dovd aad the palm t aa oprralnl ^na \t onmtfiie tkt 
all of the kn rr half e/ Ibc tomach ai (oQod I br cry 
ttMf V , the Bsrr«a appcaml KVird aad akcritrd. aod tl« 
mkirii* aa atcnrMca A poatmor KjMomtaaj aa prr 
knned ratml ank annnlfal rmnery ud Wfl thr 
bcn[3ta] eckalatCT 

LS freak ^jranofaK aa admit ted to the batata] 
th tbc butory <2 ha ag drimk, Doetb* pner Hiall 
aaaoost of kydnxhkrK a^ ah acridal oueat Sbe n 
nobed to pfaymoan otficc here her atcmiarfa u 
braged. rofkpriBf Lkat abc expmeoerd ouht nbatmal 
aod rpinatnc dmrem hkfa a Ucaa brcuoa aa%xialrd at 
flnt Ith rrtargitalKm aod bUr th rcmdtmf of «%cty 
tMsg abc LDxeatrd. Sedan rt nd aDtapamoocbci gara bar 
oe relief Ptiyika] maiaatioQ of tbe patarnt vu etaro- 
talfy oegnti Ao -ray cmaimalKD of the rr 

Tram tut tberc ai laoried deforr^^ cif tbc k>arr 
tao-thurb of tbe atoraach Oh cmly saaO portkn of tba 
raodaB being in Cad (Fig ) 


Fig I Some )ca<trK "pooeb aa b Fbrnr j anotba 
aiiCT jcjsaoauaay knbajc aad onJ ‘abaaa (ec duig . Sole 
ca b/g r raiti i of ga trie pooch aod H°T»nttrwy babe fa rka. 

Utcr a«fubk r'nwab^ exploratory kparatocoT 
«a done ai beb lime mvied pvdgaalrfttf wu oa(ti 
Tbe ateoacb taclf aa ‘why aod the onk of ed per 
tir*abie>4 tenmaB to pmut gaatmnimaieBy Tbm- 
(ore JcJwMeny m deme aod tbe r^timt M 
Ibreufb tabc for j moeiba U tbc taox ume abr aufed 
raaflyl order I cUrwl ibr naloTcfird fmn ef ibr iteu 
aeb{ng.A AO the oral (mb ng aa acoted. Vtlbecad 
edgmoeiA Mtxrdhq-onaoBiy aadoec and ttbattime 
aaaalmut gaatTcrairmalctty aa pcrforaacd. TV patloit 
made aa aorrretfal irt W Ti y earrpt for aooie ahrtt 
rwgdmgeal atrklotr brh rr'^wnikd to ddatalioa She 
baabendeasK 0 mcc (> }ran) 
kf S,. male s iranofagr aaoihsfUnltoibcbcapftxJ 
tb rraarbbl rf ngbt ln<a ( 5 fba ) for mentb aod 
Tomtinx tor tbc r**t 4 dayt daibg bach tnae be aaoot 
ablet kerp dna riraWiinda 1 be nbymcal emadmaljee 

rerrakd rally aa nsadaltd Utc male (lb ao otber flod- 
ogf TV -ray nananaljon of ibe aUmrach la rrpertnL 
loSintfaig jeroatb (mcfibg tV kmcr tbm (egitV <x 
the atoraach, Atatalka of tbe ranha, pvlorua atiJI and ao- 
ehaagba SobaHaKiuMdtbTocgfa t tbe ead ef 6 bocn 
IhafTwara Far advaoetd mabnaoey cf tV ttoeoacb Kb 
roragJrt obatiqctJoo (Fig. 4) iV palket aaa tVa tiaaa- 
(nr^ to n j T ir ry aa rtac ef caiuixua tf tV itearach, 
AddittonaJ baalory b tba aoridcal vard mtakd that 
aeveraJ rrha prbr tbe padnt dnai bad crteDtly toae 
rVaabg pefiab coDlabisg Darlatk aeU lurb ba 
for vine. TV dagDoab aa ehaogtd, tbcrcforc, tocerrodr 
gaatritia aad tba pabcat u pctvmrcd fer bpajotomr 
opcrmtioD tbc loner ibhd ef tbe tomacb appeared cod- 
atnetfd tbaiaihrdihlaUtkioof tbeappcrtvo-tblrda. Aa 
antoior gaatiMatereatamy aa pcrfocDcd Patkat nade 
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Fig. 4 . L*rgt Iimdlc portlcA ^ tfcinwh with kjiet hall 
u pf cmi ttd only hf a g^ll tube4Qte pfoJcctioQ doe to 
ff«rTtF»| foCowuig the IntiJce of ‘*tboe poGih dewlftg fioid.'’ 


Afi tumrentfo] recorefyand b c^tthig Aloog well, Mn g ahfe 
to CAt tb ATcnge buiod diet. ^*fAj exAffilnidon of the 
itootcb 1 mootht after the operadoo revealed a Urfe adl 
fuoctkniog stoauL 

iL D 5M year old chad, ahD« pUjia* lo the vard, 
drint Aocne hquld fnjrn A dbcirded b^tk. ThuQqoidvas 
fooitd bter to contaio xlnc cblonde She au ruihed to ■ 
hoepltil Id the vkinlty where gajtrtc lAVAje wa» per 
formed, alter ahjch Ahe was »cnl Dome Several dayi later 
the paUent hmn to vomit everything ehe (ngeated indud 
log ^oidi. She was admitted to a bospfta] where the was 
given intravenora dmds for about a weeks before ihe was 
sent to Cook County Ko^tak 

An x-ray eramlnatioa of the itamch taken at the out 
ride boi^ul and also at the County Ho^lal revealed a 
complete oiwtnictioa of the distal part of the ■tomtch with 
the TetBolnmK (onific p«>r>< only about the tlxe of half a 
dollar (Fig s) The child was prepared for operation with 
pbama, whole blood, and fluids. At exploratory laparotomy 
theiflita] tao-tfaJnh of the itomacfa were fortiM coointeiely 
stenoaed An anterior gastrocnleroatomy was peTtonned 
on the remaining small pooch with great difficulty The 
child made an nnevenlral recoveiy and has been gaming 
adght slol^Iy Follow op x ray examlaatlon showed that 
the Boall pooch was enWglng and that the toma was 
hmOlocLhig welL 

These 4 representative histories of patients with 
coTTXttive gastritis seen at the Cook County Has- 
pilal gi\e fust a clear picture of looic of the 
underlying causes. Second they demonstrate the 
different 5>Tnptoms and the variable onset of the 



Fig j. Complete obAirocliot) d lower pertc® of stomach 
after cUU dnnk a field coeiajmrtg xIdc wonde 


sequelae of corrorive ^trilb. In cnoet instances 
this condition is found m individuals of over mid 
die age and ther e fore the coodition is moat often 
diagnosed as caremoma of Ibe stomach- 

In spite of the fact that surgery » Indicated in 
both conditions so that one might argue that the 
aact diagnoais is unimportant we believe that it 
is rather ^ great importance to make an accurate 
diagnosis b^ore laparotomy is done inasmuch as 
both the doctor and the patient s fsmflj are in a 
different frame of mind when an operation a per 
formed from a curatn'e than from a pallmtive 
point of view Since corrosive gastritis a veiy 
good prognosis if treated properlv it b obvious 
that the latter diagnosis carries with it much more 
assurance to the patient and a much better prog 
nosB than the dia^osis of caronoma. 

Corrosive gastritis b diagnosed os gastric car 
emoma not only because of suggestive appearance 
of the X ni> films but also because of symptoms of 
continuous vomiting marked weight loss, and 
achlorhydna. However there is no. or only 
rarely blood m the stool of patients with sequelae 
of corroeive gastritis. It biiooves the chnirbtn^ 
therefore, to evaluate carefully the obtained his- 
tory and physical findings In patients who present 
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"raabj^naat &nc]b^ bat who don t icem loquite 
fit Into the carcinoma proup (i) 

Comnive pajtritb b orie of the man\ pistro- 
mtemloftkal cooditkim in which anamooli b an 
hnncrUnt bccaiue ciccpt lor the hhton rJ a po*- 
ifblc Ingrttion of *ome nich auMtaocc, there h 
rarTl\ anv other waj b\ whkh it can be dliR 
mwetl bdore opera t km fnmanN irt«tance\ more 
o\TT the diapnow nu\ not lie made b\ the inr 
peon e%Tn at wierttko if he b not aware of fuch a 
condition Toe operatinK ftirrroo cna% aee an 
unniual pKtnre ha inj; roore ol on ndammalnr\ 
than maiicnant character but the trae nature of 
the patboioRj ma\ not be comWcml nnle^ be b 
familar with »och a coodltioo or leept It In 
muid (j) I* important t differen- 

tiate b c t ace n coiTo*i\T eostnta and camnonm 
fmm the point of \dew of prof^omii but aUo from 
the point of Hew of treatmetit inasmuch na c w 
rodiT gaatritU requim dUTerent preparatMo and 
a dlfTerenl t\’pe of operation. 

Further m patknli snfTennt? from the aeqaelae 
of coTTOM < sajtntB there b do danper if fnrxcrv 
b <kla\*ed r^iJe In the meantime the patient b 
buntupTben too, in maai if thne case^ of cor 
imlNC giamtB two-atiRe opentiorB ma\ lie 
necewan i e. priman |e]aoo»tomT and second 
an eutroraterostotni at a Liter date whfle la 
arcrootm Urn b raieU advi^aUe The patient 
with cofTorive faatrilb b not an etnerTjenev caae 
and all potaible aaeasum should be taken toboilJ 
him op to an optimam before sorfrerv b under 
takiKi. In coGtrost to patknti With caremoma of 
the stotnacb ptktiti with corroch-e Rostnlu 
ihooW be watened for tome lime before aaqcerv 
b attempted *o as to ps’e the corroded area a 
chance to debaeate ilsdf so that at operation the 
surireon am tell with certainti the normal from 
the affected parts. 


tUmtAtT AXD CONCXUtlOS 

Corrovt-e t^ostritb b a palhoJogical condition 
of the ttomach which foilnws the Ingestloo of socoe 
corrodve subtUnce and which umallj- rctpirci 
sarjjical intervention for lit relief The condition 
even thcaqth comparatiiTU rare b Dot as infre 
quent a pmkKBh thooxht and occurs quite 
ctimroonl} anxxq; people of the lower social strata 
as seen in charitv hotpitab. The sequelae of in 
jjestion of a corrmnT substance ma) occur an\ 
where fnun so cral da\w to soTfsl months later 
It b therefore quite ccrmmnn that the patient 
when scekinjt rrtlcf from ha gastric simptoms 
failsl fccull the time of the roiiiap that b, when 
he Ingetted the sulstaflcr 

CorrothT gastnta a therefore another condi- 
tion in which u stressed the x-atue of KcnnnR a 
(ipiod hbtnrv In patients with gastmntestioaJ 
compblnis \1] patients with corrodve gastnta 
whocn we hart seen required scqtfcal Interventloc 
for relief of the gastric obstruction Gostroenter 
ortomv rather tiun resection maj- be done foas- 
mueb as the dangers of secondary gastrojejunns- 
tomx akeratioQ are minimal since in these ttom- 
achs there b no free aci(lit> present Palknls srilh 
canodt-e pstniB ha T to be prepared carefulh 
and for a long time if necesaarv b\ fejcmostoinx 
fmlingv f w the final operation oo the ttcmach 
Id some risib with ver^ small fuodK pouches 
stum fteilisgs bare to be ghee In order to db- 
imd ihnponloesu&oestlv to permit thegastr^ 
enierastooiT 
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HOOK TRACTION UNDER Z1GOMATIC ARCH IN 
CERVICAL SPINE INJURIES 

WILLIAM T PELTOV M D HARRl B HALL, ALD,, .nd LLXE A. FRENCH M D, 


Minneapolis, 

S KELETAL stull traction for the treatment 
of cervical \’crtebral injuries was first rc 
ported b} Crutchfield in 1933 (3) Since 
then McKcniie, Hoen Cone and Turner 
Barton Sclmo Ncubciser and others haw dc 
scribed methods and apparatus for obtaining 
skeletal traction on the skull m the treatment 
fractures, dulocations, and fracture dislocations 
of the ceivKad spme. Hie purpose of this paper 
Is not to discuss the relative merits of the ^f 
ferent methods advocated and m use today but 
to describe a simple apparatus for skeletal trac 
tlom 

Most methods and apparatus have special ad 
vantages and all those described hav'e been ef 
fective in maintaining traction on the cervKal 
spme. However all methods occept those de 
scribed by Neubcaser and Selmo require either 
burr holes m the calvarium throogh which wires 
ore passed down to the dura or tongs mserted 
down to the Inner table of the skull Both Neu 
beaef aod Selmo have described methods by which 
traction is applied to the x^gomatic arch on both 
sides of the tkolL Neube^ reported i case In 
which he used stainless steel fish hocks under the 
xygomata- Selmo described the application of 
blunt hooka under each x>*gomntic arch with a 
special t^-pe of triangular ter used to connect the 
hooks. 

The method described here concerns the use of 
fish hooka, inacrted under each rymimatic arch 
to which traction can be applied Since Septem 
ber 1940 we have obtained skeletal skull traction 
for lesions of the cervKal spine b> the use of 
stainless steel (Na $) fish hooks fr^ which the 
barbs have been removed One such hook is m 
Bcrted under each xj-goraatk arch The hooka can 
be inserted and the traction appbed without raov 
ing the patient from his bed Wth local or m 
tra^•cnous anesthesia the points of the terbless 
hooka are mserted under each rvgomatic arch 
about I inch anterior to the external auditoiy 
meatus. Lead up wires from the hook ej*ea arc 
carried to the top of the head and connected 

rraa tbc DfputJncnt o( Sarfnr l.KhFri<t)r of StloMOt* 

UoaptuU, SlbmapoOi. aOmwUL 
Dt Fren ch ttov CapUfai in th« U S. Medknl Cerptt. 


Minnesota 

either to a wood cross bar 8 inches long and i 
inch square or to a trian gular traction rod A 
rope a tied to the center of the bar or rod and 
hungover a pulley at the bend of the bed Wdehta 
are tied to the end of the rope and the head of 
the bed a elevated so that the patient s body 
weight a utilircd for countertraction Fifteen 
pounds divided between two hooks a the mail 
mum weight used m any of oar cases. Crutch 
field (4) DOwevCT reports that he has found 18 
pounds inadequate for the reduction m some cases 
and has used as much os 25 pounds. TTia a stfll 
well within the maTimiim weight which No 5 
stamlcs steel fish hooks will bearwithout strai^t 
cnlng out. since bj test it was found that ^e> 
could witiatand a pull of 20 pounds on each 
hook 

With the fish hooks m place, the patient may 
turn on his side and be given nurwog care without 
difficuJu Dafigunn^ scars are not left at the 
«teofthehookin*enioTL Lofact alter the hooks 
have been remo\ed it frequently become# dif 
ficult to identify the site of iosertion After trying 
vanoQs tj-pe# of skeletal skull trectian we believe 
that fish book traction U the roost satisfactory 
Eleven patients have been treated by this method 
without untoward event except that m i case It 
wa# necessary’ to remove the hooks after 3 weeks, 
becanso there was a mild inflammatory reaction 
about one hook. Two case histones m which 
method proved to be especially efficient are as 
follows 

Case r N N U H. No 7*3545 A 61 ytar old wUto 
tnaJe walked Into the Outpatient Departmeot numnaDy 
•owortmn hl» bead. He [ound that thU aup p mt java 
relief of neck pain from which ho had otheAriae loffcred. 
The pabent hid been injured 31 dayi prrviooily aod had 
been treated by bed mt only and with pitlowi, while 
acute flezkm of the neck waa nalntained. On examination 
It wu found that the patient held hla bead flexed forward 
about 5 degreea. There wmi marked tendetneaa over the 
hJiwub proem of the 5th cervical Tcrtcbia. There waa 
limlutknofmafkmofthebeadtoalldlrectkKis tVemknen 
wai aoted in all crtmnitiea but was tooce marked In the 
upper cxtremltiet, with the right hand very acak. Roent 
fcnological examlnabon ihcpacd a compreuktii fracture ^ 
the jlh cervical vertebra with anterior angulatioo of the 
cervical ipine at thh Ie>Tl (Fig i) A barbleaa 6di book 
waa inacrted under each aygotnaUc arch, and traction waa 
appGcd. The angulattoo waa ov ercam e In 10 dayi with 
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and easy to apply The procedure can be per 
formed without movm^ the patient from his bed- 
The apparatus is obtainable at any hardware or 
sporting goods store. Ihej can be easfl> inserted 
by phyiiaans not especially trained m surgery 
TTie cost IS negligible. It would seem that this 
fonn of skeletal traction would be especially use- 
ful to the armed forces, Sted hooks simuar to 
the barblcss fish hooks previously described 
could be made easily m any machine shop ashore 
or aboard ship 
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POSTERIOR MCDIASTINAI GOITER 


J \l MOR.\, M 1 ) F \.CS li J ISA.'\CS M I) S H SPFNCER, M 1 ) and 
I EDIDIN MD CfnaeD. lU not* 


P ARTMLL\ intnithonicic jfoitcri occur 
reblivTly often, opeckll) in aren^ of en- 
demjc niter Tbdr Incidence b placed at 
about I) to lo per cent (a) C^pletdv 
intrathoraoc Rolten are much rarer Waken and 
MoK'an) had 3 luch caact in 1 aoo conaccutnx 
ihvToidcctocnici Hnnt reported 3 i tails Inlia 
iboracK ibsToW nms« In 651 cooaecutfsT th\ 
rotdectomlca. In P emberton a teics oC 4,006 
casea, 1$ were Intrathoraoc, and in Crdea ames 
of n,8oo th)Toidectocm2cd patienti there were 97 
cues of thb tSTie 

The rarest of the btrathorack: f;o{tera b (he 
tST* found m the postertor medmtinam. OnK 6 
sndi cases have been presiousls recorded. The 
Berards reported a case of what the) deserfbed aa 
an endothoradc and retroesophageal basedosrt- 
fied goiter which uccuiicd in a js s'ewr old 
wocnan with ijTihilitlc aortltb. Recoveiy fd- 
lowed remostl d the mass through the nsual 
coUax Incbion aader local anestbeiia. 

AtecoodcaM »» reported by \«a I Uberw ta ajA ll» 
mitat u joyraroU oowa « bo, for jo yran, had had 
Wraprstory trabtn « Ih csodreu cebuyniMt of the 
tiynU Ib qjj Uw ds bit poruo* of colter nreaBO^ed. 

th no taBpre%rT«ent m tbe paumt w uy toaa \-<ay 
(tody of die chert ywi Liter tfaoaed haenefeweeB* 
thadoa d rwad oetbM located b the aei^rCMn <■ 
Icrti with Uk fourth Kb (The kft apex inwaredo^ioiyae t 
V lateral rkw tbovrd (Jds ihadoa u x tha poate 
rior tbenac aH, b«t (ba tracbea appeared odther dewi 
(id ficr coetpresaed S UUDor vw dtajneard and radio- 
tlieapy a^tted Nod lUbrrtr hoaner noted 
BormeoU et the MpprMcd tmr ih detbrtukn and 
kdriacd eperaboo. Tm ttero am a* dnrvkd doa t the 
tlird btrnpace N tvor ai (dt, bet (m the loaer 
part of (ha rich ( tkyraU lobe, roa of nodalei ted (n( ibe 
pcatenor aiedmdniiBa, eo^af lo ao Intrathoraek atiw the 
Mje d ctAT head Tbe bslm ai fcMDy (reed aid re 
medaiter lupt au ^ laixecyat. Tbebetaldwre^ aa 
coOcadfoita' Unertntfal re c orery caaijed. Ilh «anp**t 
relct oTall ijaiptOMi 

Roholm I patient araa a 55 s-ewr old wotran with 
mfid tbyrotazicosta and no Avnud enlargeroent- 
Rocnt f ff mjtpAj id the cheat rocaied ahirpfy detfned 
BiMh tumor (bjc d Uice fiat) 10 the poaterior mefi- 
aatiauiu, betuea tba fraBil entatua and tbe daptaced 
eaophan* Thoa era no locat preaan r e lyui ptomi. Tba 
■ray aoacated dlfemUal dUxscBtlc irixi^drra. 

tloD d banc tamor -SjprratJaD btecay (wfth trocai) pen- 
Tided tha tu r i e c t diafoeau — cnOata ^ter Tkh paocnl 
aaa oM operated opoe 

Frta tbe llL 9aa) 


Ttro additloimi cues were reported b> Urban 
from the CilbolK Hospital In Liu (Austrb) No 
detaib are plsTn save that they occurred In a con- 
•eentive leiics of 8,500 gdter opcratlocs and both 
wefesatTeM/uIh remosTd through cdhrlxscbloos. 

The iitth caae wu reported ^ Heoschen who, 
in dooming Renfer • paper stated he had had i 
oue of posterior rDedbstioaJ goiter In 6,000 con- 
secutive th)Toxlectofnics. He described ihb case 
as an ratralhorack retrovbccnl retroesophageal 
thyroid connected lo the cervical thvroid a 
thin p ro c es s Hb patient exhibited gastiK and 
cardbc doturbances— probabh dae to pressure 
on the vagi- Rcroovnl of the {ntrathoradc mass 
cleared qd all f>'mptonB. 

Tbe bmorv of our case tbe seventh to be 
recorded, follows 

>Jra B (X. N nJtSu 55 yrmr oU kh renan, 
aaadailttdle the hosutai SoToahcT JO, q 4J rmptifn- 
uqi d mmuama ntiica*. ao r uaw waa, pilprtalka, and 
rifhl ton ThM lyiaptcas* came 00 rather rapidly ame 
} aceths brkac adaDasioo to thir howatiL Dcapit fairiy 
food rprtit the bad had JO roond* to Lbfa nenod. doaer 
qaesuoams dwck»«d ihai the had sot been Icelas wefl ler 
boat 8 ycara, baetaa notid lacrcaaow latifoe ca iS|kt n 
erttea, prtrfaw prrwuraboo. heal mutensec, and Irmr 
of ftaan Frm tT«e I time the fold baat bouts of 
owted ocmaaMta. eahaeauimtabCiry and palp tahoo, 
aO^ fakhiht Itnbaiedi the mraqaaaa. Afew (da 
befanmlrriof Ibabcapttalahafaad betome areof nm- 
productira rowth and weae fiSrohy b saaOoutnt Sha 
lad beo am and studsed m Lbe emm of the 8 rtan ba- 
fore idrsiadra] 10 iJw be<pftal ^ raiahcr d nhyaicuas 
(mdDdmt the M yo CEaJc) all of boa (ousd od >ay 
caambabon of Lbe chni shadow ecenpyisf the 

riaht apper Insf field. 9 >e a adrbed t do nothlof aboot 
tm masa. \ UBber of twsal artaboltc rat detoiafoa 
tiees had been Bade and the pabent told they eredamal 
The rwjl bfslDey aahrthnaBt. She had had j noml 
prejaandca, and the chUdren ere alve and dL Tba 
■xas es had ceased s yean prertoafy Thera as aa Uai- 
Oy hoierr d fcfler 

Tha saaeot phyaJcal and khnralory ihxkajB mttUi- 
Icm the pulaa rate varied (r^cb t s&, the blood prea- 
anra (nas W76 t* 80/80 There as no thynid iWoi 
palpable to the nech, bat the tjucbea ss dbplaced shyblly 
to the Wl EsaafnattoB of the iunfs ffi s cio a e d morierata 
npahtmt of reaonaaca rwet the right u pper anierice 
cfacst. Tbe canhac rate varied tnm to s 0 Ith me 
mal rbylho. no cokj-feiacst, and short, soft, Ucnrlnf 
syalofic Knirmm aa heard ewer the entire precce di ma. 
Tbcie aa marhed tremor of tha ootitretched fiefeTs, tad 
slabl fftliac edoa abora the anbVa. 

N aju er uu a miuBlyta ifacmed no alaeaiaahtVi save an 
!■ I i^uiil tract cf aBjariln aad few blta corpwsclea. 
The red Uoed ccuot was |,»ae^eoB per cubic rafTnmetw 
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bVmd ceCa 5,500, with 68 per cent «n»«ited ocD*, 
>9 tmaH lymphocytes, lod 4 mooocytes. The bentofi^ofain 
content am 15.1 there wu modersie «juatX7tasis sod hr 
pochrocnU. Bind cberolcal ttudie* rereekd tuRir goouW 
liKniM per 100 cubic centlrnetm noopeoteln ailro^ *0 
tod choletterol 170 mlOiframt per oe cutac centmetert. 
Fire butt metib^ntedeterminttlons -tided from +4$ 
to +SI 

Roati^ea ttudv of the chest dbckaed t Unte fWmUr 
Dua oc cnpy ing the idgbt oppa thoradc ctrity od UunI 
nets this m««» wbs sceo to Oe lo the posterior Biedkstinum. 


The dacMPs tt this tnoe «as thyrotoxkmh, tad the 
mass was bcGerei to be t large mtrsthortclc ^ter tl 
thoogh Dr Arcodt (the roentcenologht) felt that «e coold 
not cxdode a netrroblastoait. ahich so frrqueady u loood 
hi the posterior medisjtlauni. 

The patient n u scconEogly preps red for opeimtfaw — the 
tts |dren 1% minims of s solution } limes dtllj 

ptaced on t high ctibobydrtte ind high protan diet, tde- 

S oate Nltamlos, espedtily It complex, large rpuatitics of 
aids, proper teds tIoD and rest On this regho^ the btsti 
raetaholK rate feQ to +S7 the pnbe bectrae slower (po to 
lool and the patient gamed g pounds. 

Operation n as earned out 00 December JO, w Intra 
timceietl ethylene anesthesia «as used throuRoniL The 
ned aas opened through the n^ual coOar incision and the 
strap muscMs a ere separated IVcllminaiy expiontion re 
rcaied no thyrdd lissoe i the neck On further dtasectioo 
a smaS cystic lobe was found on the left, Just at the supe- 
rkir thoradc pertnre THi was catQy and quickly re- 
OHvrd. On the right, a thin attenuated pole was found lost 
below the krd of the trrst rib tMs was secured and dirulcd 
betaeen ligatures. On further exploration, a Urge tooia 
was cnctwntcTed posteriorir and lying entirely within the 
thoracic cage On careful finger (fissectioo bugging the 
ntargiQt of the mass and mlth gentle tractioa upward the 
tumor was gradoslly freed. A berDostst was thm pltinged 
Int the man, aivd the Dquid and Jefly-llke contats were 
rruwjVTd by loctioo. This procedure permitted narrowing 
of the limiwTeise diameters of the thoradc gnfter foQow 
log ahich It was easy to dehrer the entire maav The neck 
was closed w 1 th one gauze drain which a as then roaostd 
b 4 $ boon. 



Hg. t RoentgenosTacn of chest (lateral view) showing 
mass iyiag In pcsterior mediastiiitim. 



Flg> 3 Photograph of T oau ^c d thyroid gland showing 
huge ri^t lobe and smaller left lobe. 
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Tb* pui«nt ml* nDotk lad omcitOTuptcd rrctnny 
ud U (fbcbariwd lo t°od nincktMD ao tit« othpoM 
epmtlrt d«]r fbe fami n^tioBc n( wu +J urn 
crii tfln ofwrittaD ud >fi t/Ur apemnn nt 
u^p«T«nt Sbr a quit rfl t(k«umudM*« 
(or oukl utlnta ( Ucb Vm Ivad (or tmaj 7«m brfon 
tb« oprmjni), «b* «M hk u meqff le W amJ bow 
hoU tad lonii Kth ijn Sbehidfajord 4 pond* n Ue 
jfu (oCot u rTao%t] <d tb« mmbcnck tad t 
tolrw tJ Ibmmdranef fa^petfaTTotdiHn ptntbTTold 
dtmtfe or m/ury ( (be ncvmt br^uMl amo 
Tbe ;«thaiofi^ rn»n 67 Or I Lk kMa u at 
(oflm 

Tbe ntht bbe a u rara;«okt«d prrvMatly opennl Wt 
BtM ccwatsnnt b7 4 4 5 reatoartm oa eifba( 

8 KTtnn It coBtrM ti Trtkm -brm (mu ba fau| 
tbe epnrartace at cbTmd (Hne Tbe «etiooed isrfaer a 
■KK>t d (b tmne and cei tcrirKne >kVli Uirtx Unte 
unuDtoI oOad 1 toae pitre^ but >eQm-bm um 
c< lit that firfT contwtcney ttr Pfc«eTiL TScy aufju 
op t j M[h>Klm m diuneler I tm* n(tcr« bosor 
rbaxntntrm I ■■ 7 arras (he et(Kqk (bn* rridrar* 
<V (rparated Ctj roci rcautectioBa 

Tbr Ml Uir tt a}«o cocafaDktn) nxaauTtx 7 J bv 
ccBtiwterv tad eiftbaf paats. Oa arelMaed (orface 

t b TtOo* -red, TDotsl (tatenbiK, tad (he crrfv po^ 

Ml caldbni Dode ■airocodei] b7 am <>( fibroab 
XlHTDVTifBC The arhti td (be ritbt kobe rtry eoorfftrr 
aU7 use ax>d codfifrnratfoo Snrae remylaritr n»e7 
art Used lib (bt to caboUal r^lbrlial eeib tad it OlH 
Ith port taxajnic cdkxd 1 •cam ptacra then n 
abandast brafimtrd aad edeimtouf tmaa acatteied 
thnnfboQt lliese arataod la Ibdr nckaity iben mBBoy 
(mail adnl, toase ot kkb (bov actlre boddni tod 
brandmet. Tbe captole m I Stralrd tb Ijaphec^es In 
Bma7 pmes OtbCT arras ibcnr eridace ot oU armor 
rbifce SectkpcES (nn ibe Irit lobe (bow sbinar picture 
Tfam b tbo Urfc area at bTaEidacd craiaectlrr Qmwe 
(arnamded bj rtrj uoaH acini ud preancirtf (be ptctuiv 
ot ndcndoUindi adraemt. 

Tbe pt(hi:dof>caJ ff(ini.ab ts rtfbt lobe, ceDoid tad 
BodoBO (oltw (iBtiatbsracic) nlcraaOcaltr idfTvt, 
IcA lobe, obaedoOcnltr adeamt. 



Fic i Ronu*Tt>on»ti 0# cbmt iutfte^wtfriof km) 
ow mixtb tlin cpenilon 


It fliould be ircaBed Out tbe btntbocuic tb> 
md toDJM tn pncticaU> thni>i of t^ tdeno- 
matots t)^*. Indeed Lbhe\ (6 ? 8) tad the 
Crfle» have repeatedly rtated that tnej had never 
KTo ■ dilTute f^vler (exophthalmic gnfter. ptv 
marv faiTkrthyroidiiai) b e c ome tnily intra 
Iborack. 

Tbe docent of three IhjTofd moaiei into the 
cheat b (adiluted h> a nomber of facton. Tboe 
iodode brathlntt, eeralknnn^ muacolar activity 
Id flising and rotating the bead, noorrrirtince 
the more plbnt itructurc* of the thoracic InJct, 
and gravits Labey hat dcKrfbed tbe mechanism 
of docent of intrathoncic goften into the me' 
diaitinom at foBoai 

*^'bm u admoraa ocmri b Ujrcid pardcuUiIj In the 
btfaam or lo«c pcie ot tbs fbnd, tQ tbs (setort are prts- 
rst (or pmpdlax (bat tuiacr Int tbe la pcrior rnnhuti- 
sma. Tbe tdmest rests tbese u mnobstructrd npertor 
tborvic strait bonded la (rent b7 tbe cUricki ua tier 
BUB and OQ tbs «des and back b7 the tertebru aad irb 
nh. Aordberet townr artbof tn tbe loser pole, «n (red 
a It b 07 tbe ttrraobTtid, trnntbjTcU. a^ lasLbjiid 
uMMctes, Ueb Badt unsard aitaiisaa b7 tbetr alttcb- 
laoti I tbe h7^ aaa tbTKld cartOace aad sUch arc 
(asotedintu tJbecbrtt afli£iffoBt,((nbiccted to pr u s ui i : 
tn tbe do* D* ard lb rretUG Itb mry set o( ssaUmtits. 

Qinkaliy the patknti with thli leskm fall Into 
ooe of fenr groupa. (i) those whb no synptoma. 
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(2) those edubiung signs and sjmptoms of thyro- 
toiicosis (3) those exhibiting pressure fjTDptoms 
(4) those with the combination of pressure sjTnp- 
toms and toxicity 

In a relativel> large number of patients with 
good sired intra^omcic goiters there are no s>Tnp- 
toms. Tim is especiall} true of some of the large 
maws that expand Into the lung fields without 
producmg sjTnptoms of tracheal compreasion 

'ITic second group requires no comment In the 
OoTland Clinic Soies (1) hjTxrthjToidism was 
present m 50 per cent of patients operated upon 
for intmthoracic goiter The chief structures in- 
\T3l\Td are the trachea and the great \'essels. With 
tracheal compression the chief climcal manifesto 
tioQs ore dysmnen choking sensations and stridor 
Dilatation of the veins of the upper chest and neck 
are evidence of compression of the great % essels in 
the thorax. Cough d>’Bphagia, ^ngei m the 
qaaht) of the \'oice, and hoaraeness are rare. The 
latter occurred m 2 per cent of Crile s cases. The 
esopha^ and recurrent larymgeal nerves are 
rar^ m\’ol\'ed. One should suspect a maiignant 
lesion if there is anj mvoU’craent of the recurrent 
nerves. 

Careful roentgen stud) of the chest with anten> 
posterior and lateral views will aid in subslantlat 
mg the diagnosis. It Is espeoall) important to 
observe movement of the mass on oegluUUan 
tinder fiuoroscop> 

The treatment of intrathoradc goiter a surgical 
removal Lahey (6 7 8) and Qute (2) have 
repeatedly statrf that It is unnecessary to remove 
any portion of the bony thoraac wail to facflitate 
extraction of the large masses. It b much easier 
to reduce the ssre of the intrathoradc g<^tcr The 
technique b briefl> as follows Intra tracheal 
anesthesia b used and the approach b through the 
usual coQar incisioiL The strap muades may or 
may not be divided The supcnor pole » secured 
irotn above and gentle traction b applied to the 
upper portion of the mass. With the fingers en- 
compassing the mass gentle, slow diascctlon b car 
ned out (hugging the capsule) and gradually free- 
ing the goiter When a good portion of the tumor 


has been freed the finger or a hcmostat is pushed 
through the capsule thus permitting the jell> like 
contents to ooze out and making the mass smaller 
in all diametcia. \\Tth a little additional gentle 
traction the thoracic goiter ma> then be easily 
dchvTTed It b suipnsmg to note how little bleed 
mg occurs especiallv if one has remained close to 
the thjTOid capsule dunng the process of finger 
dissection 

SXJlliIAR\ 

A case of posterior mediastinal goiter is pre- 
sented the 7 th recorded instance of thb lesion 
This thjTold moss was removed from the thorax 
through the usual collar incision without dividmg 
the neck muscles and without removing an> por 
tion of the bon\ thorax. Attention is directed to 
the salient etiological and pathological features of 
large intrathoraDC thNToid masses, as well as their 
important clinical manifestations and diagnostic 
features. In the surgical removal of these large 
mtrathomac rollers It is unnccessaiy to remo\'e 
Qn> portion of the thoraac cage Their delivery 
from snUiln the ch»t ma> be foalitated by secur 
mg the blood suppl> from obo\'e careful fin^ 
disection bugging the capsule, combined with 
steady gentle tmttion from abew and narrowing 
the transverse diameter of the moss by removing 
some of the liquid and jelly like contents. 

REFERLNCES 

I BEiAac>^ abd M Lyce cUr igjK 6s gcO-^ie. 

9 Clvtc, iL if sad Ijvwiijccx, K. fi Ana j Suit 

igjS, u 151 

3 CiJi'y, uioaoE, Jx aevrlandOlB Q ig^6 313. 

4. IIdochzji C fn dbcmikn of paper by £ Rmfcr 

EdrtL med. acta, 1940, 6 

5. Hoist C. ) Tr tVot. Sait Aai. 1939 49 465. 

i Lahet F H. ScTg, QIn N Amerka, 1936 t6 1613. 

7 Idem. J Am. il Alt. (SepL x6) 939, 113 logfr- 

r oi- 

8 Luitt F E. tad Swixtojs N \\ Surg Gyn. 

ObaL 1934,59 6*7 

9. Pnocwoi* J Dt I Arch. Surg 191 i i 
10 Robouc, K, Hoaj/talitideDde, 1938 81 8S3-858. 

II Uebak il ChJnirr, ilarch i 1939, ii 145-147 
II. Vos JlABOta, H- dJr., 1938, 65 9o6-9ia 

13. Wadit C P G and Mulvajit J H. Surg. Gyn 

06*1. 1940, 70 702-710. 



A COSMETIC METHOD OF OPERATING UPON 
VARICOSE VEINS 


BOUDEN HEJDUK KLD Ma}or McdiaU Corps, Czocfaoslorsk Army m Great Bnctio 


I K tbe past few )'ein there haN-e appeared to 
medical ^oumali a number of aruciea per 
tabling to the treatment of varicose veina 
ifOitaiy tOTfeoDS are porttcukrl) inter 
cited in this treatment because a luccaala] re 
moval of \'aiKD*e veins substantially unprovea 
the physical fitness of the soldkr I woold like 
to call attentioQ to a method which we have car- 
plrntd, unce 1937 in many hnndreds of casca 
with vcTT aitlafactory resulta .1 First of all I want 
to mentwo how we developed this method after 
years of erpenmentlrtg and then I shall describe 
tbe treatment atKl point oat its advantagea 
Since 1914 I have Kcn, and have also had tbe 
oppoctonity to perform personally vanoos ^'pea 
of both operative and cuusci rati ve methods for 
treatment of varicose veins. Several methods of 
extirpation have been tried— froca tbe removal 
of a su^ vancodty to the estimation of the 
entire upbeoaos veio, tha hdng <£300 by kogh- 
tudinaJ obliqoe, or carved lacaioa. We have 
also performed soboitaneoia evulstoD of the vent 
by means of Babcoch s vem o tract or In a few 
tastincesweha\T tried multiple permtaneousUo* 
tion of varicodries In other cases we limited tne 
procedure merely to the simple ngation of the 
foeg nphcoous vein In the upper part of the 


^Ouralm was to obtain tbe most permanent and 
at tbe nme time tbe best cosmetK resolL With 
that atm In mind we hoped that the method of 
Rlapp would prove succesduL This method coo- 
skts of Kveral mbcntioeons dheadoos of the 
varkoilties after high ligature of tbe long la 
pheoous van. From only few skin mdilooi (3 
5) the vein b cut sabcutaneoosly by means of a 
strong tepotome (so called mpbenotocne) Sev 
cnl radktinf dbrbiw ns (transections) of the 
varicodtles are performed from each wound. 
Therefore, during tbe year 1935, we abandooed 
all other methods, operating e^nsfvelT by thb 
metbod. After some ei pi ci iw e we resllze^ thst 
the procedure partially fuled to fulfill our ex 
pectatioos. After a rctroHwrtive survey of all re 
nhs, it became ipparent t^t our faHareswercdite 
to tbe fact that radiating dxssectiao did not ac 
complbh the result desired sometimes even long 
portions of the venous track were not completely 


severed and consequently the blood was not en 
tirely emptied from the veins. Hematoroas ap- 
peared often in the subcutaneous tissue mri 
thromhosb devTfoped In the v-dn from tbe re- 
maining blood. Subsequently tbe ihromboltc 
vein became recanniltrd and frequently a recur 
fence of the varicodtles appeared 
Therefore we sought new methods In order to 
improve the malls of operatkxL At that tune 
mciflcsl literature emphaditd the mfectioD treat 
ment. In an atlonpt to form our own opinion of 
that procedure, we limited oursclTei througbent 
tbe year 19^6 to use of the tn}ection treatment, 
reserving operatioo for only very large vaiicod- 
ties. For the Injection, we nsed various sclcitmng 
sobtloca recommended fa Utcratnre at that time, 
chiefly a 66 per cent sofatlon of glucose. How 
ever the fajentkn tiealment alone did not latbfy 
as. Even when a conprmlan bandage was ap- 

e led on the extremity unmedbtdv after the 
/ectioft. hard fafiltnitJans farmed along tbe 
course of the rein, fadicatfag artificial throrabop*. 
Complete healing sometimes took weeks or even 
months. In tbe process of healing the thrombi 
became organlteo doe to tbe entry of tbe capG- 
bries of the vua vasorum. Kew capHlanes forreed 
an anastomosis whkh gradoaflv oecame dilated 
fa the longitudinal dircctioQ thus giving rbe to a 
new venous bk»d drmlalioo. As the valves of 
the recanalixed vein remafaed facnennetent blood 
stasis fa the ^rin quickly reenrred \V c then had 
to deni with the reairrence of the varicodtka. 
Aforeover the cosmetic effect was far from aatis- 
factesy Blood dots formed In the vefas after tbe 
fajectson of the sckroifag solulkn, became or 
ganlxcd, and formed hard fibrous nodules, which 
were quite visible even throu^ tbe stockiogv 
The fibrous nodola also caused difficult) during 
laler opentiona. They could not be raiwved by 
subcutaixoas Hhn— Irm of the vem only but re 
qulrcd a special sldn Incision. Furthermore, the 
cosmetic result after such a procedure, especially 
fa women, is very often urmthfactocy 
In addition, tlie danM of emboUnn is to be 
considered Del bet, fa Tils comprebenslTe mono- 
graph on Ttneose veins, did not encoonter a 
dn ^ r«iv of emboUtin fa 703 cases of thrombosis 
venae saphenae, whkh would seem to exclude the 
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possibflitA of embolism arising from ^’cna saphena 
magna Howe\‘e r I have seen 2 cases of fatal 
embolism ansing from unhgated saphenous veras 
In the first case death occurred the third da} 
after the mjection of a strong sclerosing aolution 
mto the >Tm The injection was performed In an 
out patient department of a sanatonum The 
second case was observed at our dmlc, a patient 
who had been treated m a coosen’atlw manner 
for thrombophlebitis venae saphenae. Post 
mortem findings mTaled that death resulted 
from an embolus whidi was tom away from a 
blood dot lodged itakle the saphenous vem After 
this experience I could not agree with Deibct In 
his opinion that there is no danger of embolism 
fcAkj^g the injection treatment 
Theraorc, dunng the later months of 1926 we 
combined the treatment bj injection of glucose 
with the previous Ugatioo of the aphcnoui win 
m the upper piart of the thigh Tnis was done 
particabLn} m cases of large \'ancosiLies. But 
even this combined method did not prove cn 
tire!) satisfactor} Permanent results were 
achieved only in about 20 per cent of the cases 
m which the Brodie-Trendeleoburg test was posH 
tive before the operation In the rerruunder of the 
cases recurrence became apparent ihortl} after 
operatloa, and the histological findings ro’ealed 
that this was due to recanalization of the thrombi 
Thnxnbcms occurred because some blood aiwaj’s 
refflained in the vessel in spite of the fact that 
compression bandages were applied Immedintdy 
after the mjection. 

For that reason we considered It advantageous 
to retam the sclerosing solutwo in the vem onl} 
for a short lime so as to produce an irritation of 
the mtima and then after cutting the entire 
length of the vancose vein subcutancouil} mto 
the shortest possible segments, to expel all blood 
mixed with the injected solution from the ^-ein so 
as to prevent onj formatioa of blood dot For 
this purpose we coas»dcred the best method to bo 
multiple subcutaneous discissions of the saphe 
nous vem, each performed from a separate punc 
ture and followed by expelling all venous content 
through the small skin apertures. The wtJIs of 
the \Tm after bemg completeK emptied of 
blood must be pressed tocetber by bandage so 
that the mtima of one side touches and unites 
with the intuna of the opposite side. Onlj such 
immediate umon precluda recurrence because the 
walls of the vein are so closel} in contact that the 
presence of any tissue which could later become 
recanalited is rendered impossible. The cosmeUc 
result is perfect as the varicosities disappear 
completelv without an> trace and there is no 


fonnation of fibrous nodules which can so often 
be seen after the simple injection treatment 'Hie 
multiple transections of the v^in completcl} 
dcstr^ Its continuity thus making nn\ future 
nxanaliiatHjn hnpcssible and thereby securing a 
pennanent result Furthermore, an> sclerosing 
solution which may not have been completely 
expelled through the apertures m the skin and 
maj ha\'e remained m the para\*enous tissue, am 
onlj contribute to a more complete union and 
obliterate onj pieces of vein resulting from pre- 
vdoos multiple dissections. For subcutaneous 
dtecttsions o( the veins we now use instead of a 
tenotome a delicate scalpel introduced b\ Graefe 
for €>*0 operations. Punctures made by this seal 
pci are vm small and heal completcl} without 
Icavmg scars, thus assunng the cosmetic result 
of the operation. I have used this combmed 
method from the beginning of 1927 up to date In 
man} hundreds of cases however m} at’aflable 
records ore onl> from 1927 to 1933 with about 
350 cases. M\ colleagues at the clime and m 
other hospitals, who also emplo}Td this method 
were so satisfied with the imrnediate and per 
manent results that they have used it excluiivelj 
for a number of > ears. 

The operative procedure itself os well as the 
postoperative treatment requires the fulfillment 
of some principles which I consider to be of ut 
most importance After the general examination 
of the patient preoperativel} we cartfull} ex 
amine both Icfwer extremities for any signs of 
lofiammalKm, Ad> purulent proccja, an\ in- 
flammation of the veins or l^phatics must be 
dealt with first and completcl} healed- Previous 
thrombosis of the deep veins, even if it occurred 
man} jtars ago b a contraindkation to a radKal 
operatic*! of superficial varicosities. (Vancose 
ulcers will be dealt with later) After thorough 
deansmg and shaving of the citrcmltiei up to 
Poupart s ligament, the patient b required to 
stand so that the \’ancoaltics become more visi- 
ble. All nodular enlargements as well as the 
venous course arc marked on the surface of the 
•Un with a sUcL of silver nitrate. A cotton ap- 
pheator b then dipped mto a photographic de- 
veloper and traced along the same areas thus 
causing black lines to appear on the slm thereby 
indehTily marking all ^e veins and their tribu 
tariea. When the patient pots his weight on the 
marked extremit) the varicosities become even 
more prominent It fa recommended that the 
sargeon prepare the patient himself as in this 
way he can ascertain the depth and the location 
of all the varicosities. This Increases the speed 
and thoToughneas of the operative procedure. At 
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the fimii uiM, WQ miA ibe pkce on (be upper 
part d tbe thigh where the locUoc for the 
epheomi ligithn will be mede. The cpnne d 
the vela can cmt readily be (otiod by tsean* of 
paipatfoo, when the otUoit a in a bodxtntal 
postkn, and when hia moadea are cmpletely 
rdixed. TUa k eapedaDy adrbabk In (be caae* 
of wtanen who have a thick layer of aubcntanctraa 
faL 

Aa pranedtcatloa before the operation, the 
patimt k given an infectioa of morphine or mor 
pthme and acopolamlDe (hyaec±ie) Tbe firit part 
of tbe operaaod, tbe UgaDcm of the aaphcnona 
rein and the miectiaa of dacoee, can be per 
formed oodcr local ancathealfi, eapeaaliy In 
aimuitaDccraa cqierathn on both extreraltka. The 
end of the operaban k performed under goeral 
amtheda only 

The iHn k deanaed with ether and painted 
with todine. Tbe itoile iheeta and tenrek are ao 
^read that the operative field ta weD opoecd. 
The lon^ Mphenooa von la ligated throu^ a 
abort ocTOH the thigh hi the dneebon of 

the akm rrdgea. If the coorae of the vein hoa been 
y narked, an itW«Wi about i inch In 
will oaoally iriTw-r- The InasNc k made 
a to 4 mcbei bd^ the foaaa ovotk in order to 
avTiid the ingoinal lymphatic gknda, which an 


frequently mfected in caaea of varicoae veim. In 
lonncr yeairi we aearched for the great aaphenous 
ran at ita entrance Into the fcaaa ovilk, but it 
waa very (Jten mppurated, doe to local infectmcL 
The aaphenoua v^ od both tides b kolated, 
doubly damped and transected. Ita pT r u lmd 
atump is then ligated with catgut and a itrocig 
blind cannula k introduced Into the penpheJ 
Btuisp and fired In the vem by rocana of a 
artery forcepa and a illk ligature. After that ic 
to 40 cubic centimeteri of 66 per cent Bolntion cf 
glucQte U injected into the vein 00 dthcr aide. 
After cutting the allk lintoie, we remove the 
tinnnla and then ligate the penpherml vem with 
catgut auturea miecring iti remaining free por 
tno ai for as pcoaiblc. The ikin k then antured 
with fine lilk by meana of delicate noncutting 
neecDa. 

Then a general anesthetic is intruduced and the 
subcotanecui dlscaairrn of vaiScositka are com- 
menced. For thk puipoae, as I have mentioned 
before, wo nse Grarfe a eve acaJpel. The Made of 
thk knj/c B about ^ to H inch kmg and carved 
at ita tip the shape bring armfliT to a tenotome 
and the width between 3 and 3 miHonetm. After 
repeated grinding of the blade it becesnes even 
QOjTOwer ao that the punctures are baraly visible. 
When operating cn Ixth otnmJties we me two 
acaJpek. It k advaaMe to ahaipes tbe epdpri 
after each operatke. IVTiBe the scalpel b befag 
fterihad or when atcred, the blades ara wrapped 
ID oottOD for protectiem. 

An aaaktant elevates the Icrwer extremity of the 
padeat to the level of hia own shoukkra, thus 
mimnuxmg bleedi^ and permittisg better access 
for the img e uu . ne acalpel k placed Satly ou 
the skin at a distance cf /; to Inch from the 
vein. The iktn k then pintzd at cght angles to 
the course of the vein. We p ia c e tbe tkm and 
push the KoJpcl into the subcutoneoua tiaaoe 
UDdeTiieatb the ran until iti point k leen aboot 
/j to /i Inch 00 the other aide of the vein. Now 
we rotate the acalpel so that its sharp edge k 
directed against the vein and iHn. We lift tbe 
pednt of the scahxl li^tlv ao that it b vkiMe 
itrxW the lifted »thi and then in ooe quick move- 
ment we cut the vdn drawing the knife backward 
(Fig 1^ Caro must be not to cut through 
tbe skm itself The dacisriccB are repeated at 
intervak of y5 to A inch aioD^ the entne coune 
oI the vein and all {a tributaries. The idea k to 
cut all veins s ho w in g varicosities into small aeg 
ments. Depending upon the erteiisinn of 
vartoae vems, frtnn 50 to soo of these subcutane- 
ous Hkr l Mtnra ore usually performed oo a single 
extremity Care must be taken to avoid orttfiig 
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Ihrougii a Icndon superiiaal artery or the 
peroneal nerve- 

It tB best to commence (he disaasions on the 
upper part of the calf just belorp the popliteal 
giw.’c continuing toWni the foot, because on 
the elevated eztrcmlt> the blood flows on the 
skin toward the thigh thns leaving clean the neit 
operative field For this same reason we cut 
fi^t the tiibutanea of the external saphenous 
vein, leaving until last the internal saphenons 
vein where the vancositles arc usually laigeat- 
Furthermore, to prevent an mflow of blood dur 
tag this proc^ure, an asaistant grasps finnl> the 
elevated extremity just at the a^es. 

\Vhen the discissions of ell vancostUes are fin 
Ished the blood is expelled from the veins through 
the aUn apertures by means of pressure and U^t 
massage with sterile towels moistened in saline. 
Durmg this step which secures complete empty 
mg of the dissected vessels we progress from the 
ancle to the knee, applying immediately a sterile 
compression bandage and making its reverse- 
turns on the inner aide of the leg As a result of 
the multiple daossions, only small segments of 
vessels ab^t ^ to V5 in^ in length resnoio of the 
vanccmtlcs. Tneir walls empti^ and collapsed 
the subcutaneous tissue must be completely 
ressed together Care must be taken to prevent 
emostasis or facbemia of the leg especially when 
the bandage a corned above the knee Slerfle 
cotton b then wrapped around the extremlly 
over the first bandige, or tmmobiliiatlon by 
splmt b used 

After the patient has been put to bed the legs 
are shrttly elevated to facilitate better blo^ 
Dow 01 the deep > eins. As soon as the patient 
has awakened from the effects of the general 
anesthetic, we test the mobility of the toes and 
feet, then the sensitivity and discoloration of the 
ikm to be sure that there is no compreseion of 
some nerve or artery As a rule, during the first 
second and third day alter the operation, the toes 
become sligh^ swr^cn but the swdling soon 
disappears. The comprcMicin bandage and the 
stluie* ore removed about the seventh poet 
operative day The layer of the dressing which fa 
in immediate contact with the skin must be re- 
moved with great care in order to avoid teanng 
off the crusts which have formed over the akin 
apertures. An ordinary sterile dresamg fa ap- 
plied and the patient is kept in bed 7 to 10 da>'s 
after the operation- When the extremities have 
been cleansed with alcohol the patient is allowed 
to walk He fa instructed to wear an dastk 
bandage for another a to 4 weeks this b to be 
removed at night and worn again in the morning 


CO UTLI CATIONS 

In several instances, we have observed an in 
fecllon of the wooed when the indsjon had been 
made at the leiTl of the fossa ovdis For this 
reason we now perform the hgatioo of the great 
saphenous vein a little lower in order to avoid the 
lymphatic glands. In i case, erysipelas developed 
from a skin infection which had not completely 
httlcd at the lime of the operation Thrombosis 
of the deep veins occurred in 2 cases, both within 
2 or 3 weeks after operation In one instance it 
occurred after the classical operation of Klapp 

The most common appearance after the oi>cni 
tlon b a swelling about the ankles which de- 
veloped In about to per cent of the patients as 
soon aa they began to walk In some patients this 
awellmg occurred onlj occasionally for instance, 
in athletes after extensive exercise The swelling 
IS greatest In the cv'ening and disappears after a 
nights rest This phenomenon passes in about 

4 to 6 weeks wlthoct any mtcrvcntion We con 
sider it to be the ccaiscquence of too radical a 
destruetjon of the SDpcrfidaJ venous sj^tem Suf 
fiaent lime must elapse before the extend or 
culalkm throu^ the deep veins becomes estab- 
Itthed. This explanation a confirmed by the fact 
that no swelling occurs after an operation of very 
large varicose veins where, due to mcompetence 
of the venous valves, a collateral circulaticm has 
been established pnor to the operation 

RZStTLTB 

The legs after the operation are smooth with 
out any visible fibrous nodules m the sub- 
cutaneous tissue. The scar after ligation becomes 
white in a few months and the punctures are 
barely noticeable and if at all only as tin> whit 
bh dots. Recurrences are very rare In about 
10 per cent of the cases we have observed after 

5 or 10 >^018, the recurrence of single varicose 
knots m the course of the tributaries that had not 
been operated on and sometimes also at the point 
of an anastomotic communication with the deep 
venous s>*8tem. These recurrence* can be easily 
removed under local anathesla by mi»nn« of sub- 
cutaneous dissection of the nodules with a Graefe 
scalpel foilowed by compression bandage for 7 
daj’s. Such a procedure can be perform^ in the 
out-patient department. 

aniTAvtft 

When the femoral portion of the great saphe- 
nous vein 13 enlarged and tortuous, we combine 
the described operation with sub^taneous re- 
mo>’al of this vem by means of Babcock s vein 
extractor Counter incision fa performed at the 
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levd o( the knee. By n^m of tiut mdtkiD 
ghicote b then bjected bto the dbul vemi which 
are then traa»ected •obcuUneoctly with t 
Gnefe solpeL 

VAAICOCE ULCEU 

Very latkftctocy resulti h*ve been obtained by 
oar mrthod, even when Tincoie ulcen h*ve been 
presat B^ore the opentloc, the bese of the 
nker b thoroagfalr cleansed and coapretses of 
RlranoloT Oi 1 nrrw^y*s scdutlon are applied for s 
to 3 (bya b order to ftcrflke the uka and the 
Biirnxmdliig 

Dnibg the opcntlan the strictest aseptb most 
be obs er r ed . The aker b co yered with a special 
towd and, while the taphmous Tcb b betnf 
H gjtwl Toy care b taka to avoxl the 

regional lytoph ^andi which are always olarged 
ai^ bfected m the presence of varlcDse idem 
Therefore, the locbba b made s to 4 tnebes below 
the fo«a o^tlb. When, after the bjeetko of 
the peilpfaera] vclni arc «nd the 

Uood b expelled any contact with the oker nnist 
be avoided to prrvat any coptambatkrL Tbb 
put of the opentkn bdng completed we tha 


take a fresh strong scalpel tod several 

radatbg bdskns over the edge and base of the 
oker p kidii g the skb to the tapcrhdal !««■*« 
surer ointmat b bunediately appQcd to the 
oker Nowaday’S, of cotuse, sulfa drugs may be 
admmatered a^ a compresnoc banda^ pot on 
the extremltr (Dorlng the coorse of the presat 
war I have nad no opportunity to operate upon 
varicose nkers but fed sure that solfa drags will 
be of great tae.) 

The result u vtrv good. The ulcer heab far 
more qukkly than wha treated with any coo- 
•crvatlve method As soon as the vailcodties 
whkh canse the venoatasa are removed, the 
DQtrlthm of the skb and subcutaneocs tnsoe b 
Immedlatdy biproved. In the postoper a tive 
treatmat, a dry dressing b applM and packs 
ate araded. Heliotherapy and appUcatkm of 
nooirritstbg powder are tecofnnvended. The 
healing of the ulcer b pennanaL We have never 
sea a rmi m-ru^ of nkers after thb type of treat 
maL Impressed by immedbte an<i pennanat 
resulti, the professor of dermatology at car nnl- 
vmity rtfolul) referred to us all oses of vsrkoae 
ulcers for epersUre treatmat. 



THE SULFONAMIDES AS AN ADJUNCT TO THE 
TREATMENT OF COMPOUND FRACTURES 

GEORGE \ FOSTER M D FJiCS Pittsburgh Pcrxnsylvinit 


I N 1932 before the Clmrad Congress of the 
American College of Surgeons m St Louis, I 
presented a survey of 304 compound free 
tures of the long bones and their treatment 
by dftndemait, Carrel DaEin techmque, and 
open reduction with plating when indicated 
Since then the advent of the sulfa drup has made 
advisable a change m the treatment of compound 
fractures if the caise and environment la suitable, 
and the fracture is seen within a few hours follow 
mg mjury The importance of the role pla>'ed by 
(ybndemcnt and the snlfonamldes has not been 
accurately established Caldwell asserts that 
“the most dcarable feature of the drug is obtained 
through absorption mto the blood itrenm which 
from ^e wound reaches its peak m 1 3 to 18 boun 
and is then ably supplanted by oral admimatra 
tion. Dlebcrt states, The administration of 
the solfonamkle group b> mouth is rdatlvely un- 
impoftajit. Keys states that fractures com 
poimd from withm, compound fractures pro- 
duced by ride or pmd bullets are usually not in- 
fected a^ d^bndement of such wounds is not 
necessary Hoot states that ^temil flnitlan 
and closure of compound wounds is safe in man^ 
hands m dvil practice but such treatment is 
strongly discouraged in war surgen’ All of the 
gas gangrene reported following the attack on 
Oahu oc cur red In wounds that were pnmaiilv 
dosed- Wilson whose experience with the aul- 
fonamidcs m compound fractures has mostly been 
m the war areas, states that compooiKi fractures 
incurred under war conditions may be most safdy 
treated by the sulfonamides and the open pack 
metbod- 

In a lar« industrial area such as this, with the 
fadhbes offered by long and well orgamied medi- 
cal and nursing care both In the emergency hos- 
pitals m the plants and also in the general hos- 
pitals m the aty and with heavy industry pre- 
senting to us a hl^ percenUge of patienU with 
severe compound fractures, we should be able to 
evaluate correctly each of the constituents which 
go to make up the proper care of these patlenta. 
The factors mvofved in the correct plan of treat 
ment of such injuries are as follows 
PrrwDicd t Ffttsbortb AcmIobj’ oT iledldM Fcbnarr 8w 


I Early and thorough dibndement done by a 
competent consaentious and painstaking sur 
geon 

a Redaction of the fracture with fixation of 
the fragments by means of mternal splints if 
necessary 

3 The use of the sulfonamides as an adjunct m 
the treatment of these compound wounds. 

Briefly the outlbe of treatment is as follows 

/ A thorough dfbndemcnt 

within 18 hours is still the most essential factor in 
the treatment of compound fractures. This can 
not be overerapihaslied the elimination of dirt, 
crashed and devitalized tissues foreign bodies 
bone fragments without blood supply is most 
necessary as the first and most important item in 
the treatment of these iDjnries. No amount of 
sulfonamide or an\ other kind of drug can take 
care of a wound left m a dirt^ condition. The im 
pottance of this procedure a shown by the fact 
that some surgeons have been satisfied to close 
compound fractores after a dibridemeot done to 
tbezr satisfaction even before the use of the sulfa 
drags. 

a Rediuiton of ihefrnctuTC. FcJlcrwing d6bride- 
ment the fracture is reduced and no hesitation is 
felt m applying internal fixation in the shape of 
plates or screws if It is believed that such will 
more firmly immobilixc the fracture and thus 
promote union. If mtemal fixation is unnecessary 
splints are applied or if the fracture is badly com 
i^uted skeletal traction may be necessary to 
reduce the fragmenta satisfactorily 

SuJfpHwmdts The use of sulfamTaimde 
this sole, or a mixture of the powder and crys- 
tals locally has been carded out in each wound 
though it was oar opinion that its distribution 
throughout the wouna had only a minor influence 
on the successful outcome of these cases Two to 
5 grams of the drug h o wever were spread c\Tnly 
throughout the wound with care that no lumps 
were formed that might act as imtatmg foreign 
bodies and extrude through the wound at a later 
date. All wounds were closed without drainage. 

Woimds will be met with which ore extensively 
crushed and tom and consequently are sweilen 
and edematous so tliat primary <;kiBure h nn- 


poaslble. These should bo carcfuDy dfbnded the 
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Cam] Dakin trcatmenl ImUtuted hiA cIcN'm doted over IL There were 14 erf thoe casa. We 

tk)o erf the limb Carried out, tod thetwwmxliav knov that with the molybdeotma «r«tn?i‘n ijed 

Ing fulwidcd In 8 (o 10 day*, aecejodaTy elasarc pbtea and acrew* the euidatkio faking place in 
may be possible. But to attempt complete do- the body b far lew than with the vanadhim or any 
•ore erf a iwollen engofred limb b to court d»- other metal previouslv u»ed yet thb lactoc alerne 
aster In the form erf huectlco or gangrene. £x cannot account feir tKe lact that ody ooe pbte 
treroc twelllng b rarely met, howew In the had to be aubaequently removed and thb for the 
early houra after injury and therefore ths pro- reason that it was loose and no sign of lofectkxi or 
cedtne b rardy necoaary oxidatfoc was found at the time d removeb 

Ihe patioit having received bb initial <k*e trf The benefits of thb method of treatment were 
the drug through the wound the secood dose of jo real and satisfactory 

grains d lulfathbeole by mouth a given as aooo t It was posafble to doae every wound with- 

as be reem'era from the anesthetic imce pentothal out drainage. 

was used in all cases they were usually able to 1. Ostdtb or osteomyelitb did not develop In 
take and retain the drug 8 to 13 hours after opera any case. 

tiocL, and thb dosage was given every 4 hours for v Owing to the primary dosore of the wound, 
3 days. The dotape was then cut to half for 3 akui graftii^ was unneccaaory In any <••»«<» 
da>a following which 45 grams dally waa ghm 4. In fractures near the Jouits with the wound 
untH the end of the 8th da> when the drug waa doi^ much earlier and fuller motion could be 
dbcoQtlaoed Very little attention waa paid to obtained than in these with the wound open, 
the blood concentratkn as results just as aids- 5. Dressings of the wound with the consequent 
factory were obtained when the concentratraD coQlaminatkm wfalcfa somet lm ts occurs in open 
was 3 to 5 mPligrams as when the coacenlratfoQ wounds and the loss of valuable time of trained 
was 10 miUlgrsxQs per too cubic cendmetera of workers was cut to a mlnlmom by the drminatton 
blood of the open wound. 

The future treatment of the fracture was carried h. In only ooe case was a second opoadoo 

on in the usual manrwr The patiest was care* Decenary to remove the steel pbte. In a oreviooi 
fully watched for an> unusual temperature reac series by the Carrel-Daiin m^od, the pbte was 
UoQ the wound would have been wlddy opened removed Id 68 per cast erf the cases, 
and the Caird-Dailn technique Instituted on the We art laced with the saertkBis of eiperienced 
ilirttest Indict den erf any lofectloa. competent men such u Hook and Ulbcn, that 

In thb aeries, compound fractures of the fingers, the acaure cf compound fractures has no place in 
toes, and skull were not Included, thdr war surgery On the ether hand packing these 

progress was quite ctisfactory under treatment ownpoond wound* wide open with various mate 
by thb methoa There also were a few cases of rlab does not always lead to the happiest cemdu 
fracture of the long booe* la which the coenpooDd slao*. even with the CarrebDakln method osteo- 
wound was small usually of the puncture variety. mydJlb ce ostdlb developed In ir per cent of the 
■nH on admbaico these were carefully dfbslded cases. To anyooe familbr with tne treatment of 
and closed. They were given sulfa drugs by compound frsctnres thb b a tragedy acccHlutlng 
mouth but if open redoctiai was required to cor pnilccgcd dbubHity and frequent cpe rat l rm a. 
rect the alinement It was dene 7 to 10 days later Through air tranBjort (3) of the wounued In the 
following our customary m»^ihnri erf treatment of service and the gMng u plasma cn route thou- 
a iimple fracture In other worda, these cases sands of sev ere casualtfe* amve at modem base 
were transformed into simple fractures and, there- bospftab well within an 18 hour penod from the 
fore, thdr In thb series would only be time of Injury Well trained surgical penooncl b 

coniuslng In all, 48 compound fractures were present and the picture b an eiact ccunteipart erf 
treated in 36 tndividaab they Inchided fractures that met with in dvll life. A dhtlnctkai cannot 
of the femur, i fractures of radntt, is fractures th erefor e be nade far the methods of treatment 
of 10 fractures of tibia, 9 fractures of tar and, should dean suirery done early by compe- 

sab and metatarsab, 1 5 and i compound fiac tent hands plus sulfa tneiapy and fa unary closure 

ture-dblocatloo erf the tanal booes treated at the of the cooipoand fracture prove more efficient 
Children 1 Hospital of Pittsburgh. than the open pack method In a wider range of 

The add test of thb method came in those cases msei, than I have here presented then undcubt 
In which an opo reduction was carried out and edly thb treatment could be carried out in va 
for proper fixadoo a fordn matmial, screw naD nous theaters of war mneh to the advantage of 
or pbte, was apphed to the bone and the wound the Injured man. 

J 





A CLINICAL AND LABORATORY EVALUATION OF THE 
ACTION OF SULFONAMIDE OINTMENTS 

JOHN R. aXHRAN MJ3 Oilago, IIDiwu 


H ardly k day paaa that ooe doa Dot 
read Keatt arm testimony praising 
the nperior qtisihiei o( coUdoamVies 
wfacQ used locally oo bom, open 
wound*. compooDd {ractTire*, akin iniecUoDa. 
Ereiy dnig atore, mo*! bosy doctor* otBce*, and 
dlipamna In hospitola and Induatry alike o*e 
solfoDicmdesiaspeQded b rariota oiatment bases. 
The literature and the experience in thoumnda of 
case* reported seem almmt overwbelmmgty In 
aipeeurent that sulfonamide obUoenti, oied 
locally are ft real contrfbntkm to surjery Cs 5 8) 
The purpon of this article h to report CCTtafn 
dinkal and laboratory observatkicts wfakh cast 
•eriooi doobt on the efficacy of tbe arera^ toK 
fonamlde ointmat 

In 19^9 we hrat started using tutfonamldes 
looHy In ouitmeat form. It will be remembered 
that powdered saltaallftmlde snu not commer 
daQy available at that time. Obtoeoti omiaii** 
bg sulfooamides had not, u yet, appeared oa the 
"WTkwt. Searchiog for eocoe more ecectlve arat 
for the treatment « iodedent varicose nlcm of the 
les w« prep ar ed our own ointzDcnt by grbdbg 
aufanfLamlae tablet* b a phannadst • mortar ana 
mldng this powder b ftedk vaselbe. It ihoold 
be Doted that at thii time we alto adopted the 
principle ol applybg all such dressing* wHh eUatk 
p usme . 

Shortly thereafter the literature bepn to dve 
coohnofttlea of one own observaucoa 
that the ukirrs teemed to do better with obtmenti 
coatahung soUooanildei than they had vHb any 
other form of local ambulatory treatment There 
wa* a good p ace ntage of cate*, however whfch 
faflrd to do well vdtb salfociamtde obtment 


therapy 

It was not until that we began texioQslv to 
quesdoci the valoe of the abtmenta whkh welud 
been ubg By thii time we were using obtments 
prepared oy the phaimactoUcal maoufacturera. 
Durbg that rear we began a aerbt of controDed 
dlnical erpolmenti for the p ur pose of evahiatfag 
varbos rnetbodt of treating burna. At that Ufflc 
we were abo condaetbg coutroUed experbwata 


Fr«a tlw DtrWee ot S wati j. NcdSrvnltci UnS- 

aJ Seboe*, ted tk* ■mrictl tm^ei at Dn IL E. JamiidS V 
Me-AitW 81 LaJa* fft^tfil, Cbl i j **. Dkwfa. 


to evaluate the cffectivaie* of tyrothricb (to be 
rqwrted elsewhere) In both there experiroenU 
cooUoi* were set op on each patient to that coe 
area wai treated with tulfaciamide omtment and 
another thnOar bjored am wo* treated with 
fterfle vaseline, tyrothrloa etc It became ob- 
vioua that the areas treated with ■ulfmanude 
obtmenti thowed clinical Infection and poaltive 
colnirta ftj often at the control areas treated with 
aterib vaseline. In fact it appeared that the 
areas treated with stcriJe vitelme healed more 
repbly in manv cases. 

Thi* obiervatJon b the dime led at to a labcra 
loryevaloatioQ of the mlfoQjimide ofntmeDt itself 
The particular one we were uilng at that pnif was 
a 5 per cent nlfathUaole ointment b a ao called 
aquaphcc base. Tbe lahoratory teats we devlted 
weTetimpla,bQt teemed u> oa to slmaUte tbe con- 
tact be t we en dntment and the wound tuiiace 
We foil taspended a woshed amount of the given 
ofotment b a test tnbe ot nonnal salt tolaboa and 
then agitated the mixture. Tbe tube wu placed 
in an bcobatgr at degrees centlgTade for at 
bom and wu agitated occuicccdty At the end 
of the a4 hour pt^iod the chemitt made an onaly 
dt bv the colodmetric method for nllathlaxcire 
b solutJon. Quite to our txuprfre we found that 
there wu almost DO aulfathlu^ b aolotioo. Tbe 
laboratory' reported “a trace," or less than t mitli- 
gram per cent. 

Because cf this ctrikbg result the experiment 
wu repeated with tbe ooitment meptktned and 
then with a representative remple of moat of tbe 
comnUTCial efntments available cn tbe market. 
Tbeae obtmesU were variously described u bebg 
b aqaaphor base, vaselbe, water miscible bate, 
water washable base. Tie laboratory report b 
each wu identical. None of the ointmenu 
by this method of evaluation Ubented any ap- 
preciable amount of the ding bto the ml be. 

We then attempted to aimuhte more accurately 
the btuned torface of a paBent by repeating the 
experiments ntbg human ptasroa. We also at 
tempted to titrate the amount of free fulfonamide 
b t^atkn on tbe burned aorface of a patient who 
bad had tolfociamide ointment applM *4 hour* 
previcposly Tbe lallrr method dU not give *ati*- 
tactocy remlta. Onrd, Ari i rvm , and ItHson (5) 
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have performed erpenment to their satis- 
faction, and results will oe reported later in this 

erpenments performed by agitating olnt 
meat m nunun plasma agreed almost exactly 
with the results In. saline, Le. none of the com- 
mertaal ointments tested Uberated any appre- 
ciable amount of sulfonamide drug Into the 
plasma during 24 hours. 

Blood concentration tests performed on pa 
bents who had had sulfonamide ointment applied 
to bums almost routinely showed a trace only 
of sulfonamide m the blood stream. (We now b^ 
hove, from work with a more satisfactory olnt 
ment which liberates large amounts of sulfa drugs, 
that the failure to show any appreciable blooa 
concentration is not the result of the failure of the 
sulfa drug to go Into a solution It probably re- 
sults from the well known fact that a burned sur 
face, durmg the first few days, does not absorb 
chemicals placed upon it to any appreciable 
extent) The observation that blood stream con 
centration Is rntnim*! rrhen sulfonamide oint 
menu are used locally has been confirmed by 
othert, both in bums and on intact skin (t 3 8) 
In studying the compositioo of the omtmenU 
wt had evaluated it appeared that the com- 
merdal ointments examinra at the beginnmg of 
19^3 consisted of a suspension of sulfonamldo In 
some more or less oily base It is weH known that 
a drug suspended in the oHy phase stays In that 
ofly phase when water b brought m contact with 
the ointment (7) One would hardly expect, 
therefore, that the sulfonamides would be lib- 
erated from the oHy phase of the ointment when 
applied locally l/ one used an oily base rfnt 
ment, some additional agent, such as an emulsify 
mg or wetting agent, would have to be added to 
alter the suspearion m such a way that the drug 
would be liberated mto the aqueous phase. 

About this time our attentioo was drawn to the 
work of Gurd, Ackmon IVTlsoa, and others at the 
Montreal General Hospital, which appeared to 
pve the answer to an oily base which would still 
liberate sulfonamides (i 3 5) They incorpo- 
rated a wetting agent Tnethonolamme In a water 
and oil mixture The) showed conclusively that 
the addition of a wetting agent resulted in the 
liberation of amounts of sulfonamides which ap- 
proximated the maximum solablllty of sulfathfa 
role m water We then repeated the lab^torj 
tests we had devised uslrn; the Montreal General 
Hospital preparation, and discovered the fol 
lowing 

The hfontreal General Hospital emulsion 
■ver) readHj with water salme, or plasma, whereas 


the usual omtment, even after 34 houra, still b 
separate from the hmild phase. The Montreal 
General Hospital emulsion hTienites large amounts 
of the sulfonamide used. When we mixed the 
Montreal General Hospital sulfathraxole emulsion 
in saline for 24 hours we were able to recover 40 
per cent of the suUathioioIc from the emulsion. 
Repeating the experiment, using plasma, we re 
covered 42 m{1Iigram.s from an onginal weighed 
amount of emulsion containing 50 milligrams of 
suUathiazole (84 per cent) 

Our results indicate a higher solubility of sul 
fathiaxole in the emulsion than the known solu 
bDity of sulfathiaxole m water (4) It has been 
shown (s) that sulfathiaxole is about 800 times 
more soluble in the emulsion than it Is in water 
This solubility ondoubtcdly results from the use 
of tnethanolamme. 

As a result of the tests described we adopted 
the Moutreal General Hospital emulsion as our 
standard form of sulfathiaxole orntment thcr 
apy We obtained samples of this emulsion from 
the Vogel Laboratones, made according to the 
Montr^ General Hospital formula. We also 
attempted to dupheate the emulsion described m 
our own pharmacy Both the preparatioos 
seemed much too liquid. It was very difficult to 
apply this rather watery emulsion to burned sur 
facts. 

Far this reason we have modified somewhat 
the Monlrtnl General Hospital emtilaion and 
the emulsion is now made at the St Lukes 
pharmacy according to the fonnula and directioDS 
as follows 


The orijUud ModUtsI Ctnenl Hcafiitxl cmubicci tu 
mvk ao « rohmie tcctxding to the follow 

tog fonsoU 

Xn c*nt ftr ewl 


Xlr Leah fldslmin tt the Sc. Lake ■ Plarmxcy make* 
the ointuMBl 00 the trtight-wti*ht buii eccordla* to the 
foOowuis fonxmla 


TriaWoeteslM 

DMlMviUr 



P«r cwt 

WUu tiWiHT f f 

EmyT mlMnl sQ 6 i 


la meklag the dnti&eiit, the lulfethUxole, tiiethanohi 
mice tad dittflied water «n mixed cold. Tbewixbfmdy 
melted, the udoertl oil added to the melted m and tlik 
mlxtare allowed to cooL The oily nriitiore U then added 
to the water mixture with constant vhlppios. With aocDC 
cxperteace a smooth, creamy ointioent renlts which has a 
p i eadrn odor like vamshlnx oeam. Sterile salfathlaxoie 
cryitxls, aterfk water and oQ are used In pceperitkin 
of the oiatment. Bactedolodca] teats hare ihown the 
ofatment to be sterile. This ointment shoold aot be 
aterUhed by heating, ebee heat will cra^k the cmuislon. 
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From the pnctkal ttuidpoint of tpplkmtion, 
the MoDtreal Generml Hoapitaf emuldw b meet 
udcEactocy It goe* oq roadny does not nfl 
dothiog or dreact^ and has considerable ane»- 
thebe actfoo. Gi^ Ackmao. and Wilson at 
tribate the latta to the salfathiaxole (5) 

PUUMAET AWD COMCUTHONS 
rHintral u wcB as laboratory work democH 
•bates that the majority of pr es ent day solfooa 
mlde ointments are Inert, Uberatiog incoDse- 
quential amounts of talfonamldes. Whatever 
Tilne they poMcas Is contained in the ointment 
base and not in the taifonamlde. An effective 
ointment is described, originally elabanted at 


the Mootreil General Hospital, which liberates 
large amoonts of snlfonamldea. 
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sonucL While the medical orginkation within 
an Army most be xmder the command of the 
jEfCDcral of that Armv for tactical combat pur 
poaes the polide* of lurglcal treatment are 
unifonn and are under the control of the Snr 
gcon General In name and m fact, then, 
Smirnov ii the Su rg e on General of the Red 
Army and the reaolting unity of action m the 
cart of the wounded I« therefore speedy and 
effective 

Of courie such an organization of a medical 
corps ii not new Until General Order No 31 
was Issued 00 February 18 igi8 the relation 
ship of the (Thief Surgeon of the American 
Expeditionary Force In World War I to the 
General Staff and the chiefs of the Admlnis- 
trabvB Staffs was similar to that which ex 
ifted between the Surgeon CieDerala OfBce 
the General Staff and the several bureaxu of 
the War Department situated In Washington 
Both were identical in relationship to that 
which now exists between the Surgeon On 
era! of the Red Army and Its General Staff 
But on that date and during the middle 
of a War the (Thief Surgeon was gi\'ai a 
dual rAle in the Servicea of Supply and as an 
advBor to the (^eral Staff bnt he was 
situated at the headquarters of the Services 
of Supply It became obvious almost Imine 
distely that ^hl« order made the (Thief Sur 
geoo 8 Office merely an agency for the procure- 
nvn i- and difftrfbutian of supplies and per 
Boonel and had the effect of separating him 
both physically and functionally from the 
activities of the Zone of Operations. It became 
evident also that the Medical Department 
was handicapped in its extensive and complex 
operations by being cut off from direct access 
to the (Thief of Staff by a line of command 
This transfer of the Chief Surgeon s office in 
the American Expeditionary Force to tho 
Services of Supply was effective for the pro- 
curement of supplies and the construction of 


hospitals but according to a letter written 0 
March 15 1918 by the (Thief Surgeon It 
suited In d racoon ection of his office from 
medical administration of the front It w*.. 
impoafblc for the Chief Surgeon to meet hi 
responsibibty for the conduct of medical 
affairs in the combat zone and caused 
relations with the combat farces virtually to 
cease. 

The Chief Surgeon of the American Ex 
pcdibonary Force at that time made a stren 
uous wntten presentation of his views. He 
said in various memoranda 

The present organization m the American 
Expeditionary Forces places a line officer of 
the GenemJ Staff in position to pass upon or 
present for higher consideration afl matters of 
fundamental policy affcctmg the Medical Dc 
partment. He can nuDi/y the most carefully 
worked out program having for its object 
Medical Depextment effidenc> 

Again “Id providing the necesMiy medical 
supplies for an anny only one of the com- 
paratively unimportant functions of the Med 
leal Department has been fulfflled The de- 
mands made upon tlv Medical Department 
by combat activities rannot be satiahed if the 
prevailing conception of that department as a 
supply department is adhered to 

Following World War I this organlzatloo of 
the Surgeoo General s Office under the Serv- 
ices of Supply or Arrny Service Force wis 
continued During peace time the rtsacfica 
tkm of the Medical Department among the 
supply Kmces was emphaiixed to the detn 
ment of the equally or more important staff 
function The subordinate position of the 
Surgeon (Tencral necessitates the approval of 
oonmedical line officciB of the Annv Service 
Forces before purely technical medical regula 
tiotis can be put mto effect. For example the 
Suigeon General had long desired to authonie 
and dnect immunixatiem against tetanus. This 
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mEtter v-iis held up for more than a year pend 
ing ibc approval of line ofTiccrs and ■was 
cleared barely in time to protect our present 
Army against this infection 

Another of the results of this tjpe of orgam 
zation has been the gradual development of a 
medical corps m the Air Force based on the 
erroneous assumption that mjuncfl received 
from combat in the air require separate hos- 
pitals and staffs for tbcir treatment It is 
•well recogniied that there has been and is now 
a strong and ingorous campaign for an Air 
Force Medical Corps quite separate and dis- 
tinct from the Medical Department of the 
Army 

Much the same situation ensts m regard 
to medical facihties m connection with the 
ground forces. Each Array has its surgeon 
whose policies of treatment cannot be m 
fluenced by direct command from the Chief 
Surgeon of a theatre of operations. In fact 
in the United States surgical consultants for 
Service Commands are unable to examine 
casualties which have been sent to an Evacua 
tioQ Hospital situated In the area of that 
Command but on maneuvers vnth the Army 
to which it was attached until pcrmlaion is 
obtamed through the hne of command In a 
theatre of derations the activities of the con 
sultants to the sui^eon of the theatre are con 
fined to station and general hospitals directly 
under his command Consequently an Army 
or an Air Force may have consultants dupll 
eating m number and function those attached 
to the staff of the Theatre Surgeon There are 
therefore air force ground force and service 
force chief surgeons Independent m practice 
but on paper the first two subordinate to the 
latter v,ho has the title of Surgeon General of 
the U S Arm\ or Chief Surgeon of a Theatre 
of Operations, a.s the case roav bt On the 
surface it would appear that o-cn more con 
fusion has been added b> the appointment of 


a Chief Medical Officer to the Supreme Head 
quarters of the Allied Expeditionary Forces 

The position of the Medical Department 
and the Surgeon General In the Staff organiza 
don of the Army makes it Incumbent upon the 
Surgeon General to have an enormous rcaer 
vDir of supphes equipment and doctors to 
meet any demand which may be made upon 
him without an opportunity for him to be 
acquamted with the details of a planned 
campaign or battle That such a situation 
must inevitably lead to inactivity of doctors 
wh 3 c they 'wait for their removal from the 
supply shelf for use and that it is natural 
to overstock for fear of being short of the dc 
mand at any gi\‘en time is obvious To say 
the least it is an eitra\’agant use of doctors 
which 18 more serious than the overstocking of 
supphes or equipment. 

In all fairness it must be said that os a group 
dvdian surgeons were not interested m the 
affairs of the Medical Corps of the U S Army 
m the 35 years intervening between World 
Wars 1 and IL They’ universally recognized 
the errors m organuation of the Medical De 
pertinent committed m World War I but 
upon their return home they were aimous to 
forget the tribulations of war and eager to 
resume their profcssjonal lives The avnlian 
surgical organizations made no attempt to 
Icam of the problems and plans of the Medical 
Department in case of war though a few sui 
geons who had partiapated in World War I 
had shown an mdividual interest to help 
which ■was consistently rebuffed \ct the 
avihan doctors ha\’e had to shoulder the load 
of wort dunng this war with a nucleus of less 
than 3 000 Array doctors, who as a group 
adopt a defensive attitude of passiw resist 
ance toward the newly commissioned medical 
officer 

FinalJv any cntidsm of the attitude of the 
iledical Department toward postgraduate 
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lorgiad trmmiDg medical ediicationalpolldei, of the U S ArmyorhliBtafT The fault Qes 
iniutence upon the adoption of measurea the faDdimcntal anomalous relation of hi 
which might prevent certain Injunc* of war office to the General Stall and the Army as 
or the extravagant use of doctors In the Army whole which can be corr e c ted only by fl’ 

should not be directed at the Surgeon General War Department Loyal Davis 
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REVIEWS OF NEW BOOKS 


I N ho book Tfu Foc^ Nonnin C like deal* irith 
daordcn tnjunea wounds, IniectloM andvascu 
lar disease of the foot Tire fact that this ti the 
third edition of the book pubhshed since 1935 In 
dreates that it has found wide recognition from thoao 
Interested in disorders of the foot. A careful review 
of iU contents leaves the anpression that iti popular 
hy M justified 

The section dealing with the evolution of the foot, 
the influence which cvohitionAry changes have had 
upon the production of foot disorders and the de 
Telopmcnt of the foot Is excellent and the deduc 
bona made are sound If not finaL Altboogh most 
worthwhile, the material on evolution and develop* 
ment a perhaps too exhaustive for a book of 
type since It comprises about lo per cent of the 
eutire subject nutter The same cntlcum may be 
made of the sectioii on footwear which includes au 
intemting but not particulaily Informativt historl 
cal dupter 

The dbcossion of foot disorders In general Is 
thorou^ and informative. However the material 
dealing srith fractures and wounds of the foot and 
ctmgenitai dub foot b not impressive and leaves 
madi to be desired It is auestioaablo whether 
such 1 lupcrfioal dBCussaon 01 these subjects as Is 
given has any place in a book of this type which b 
primarily ooucemed with static and drculatory foot 
conditions On the other hand, the discuasbu of 
vasospastic lesions trench foot, frostbite, and uu 
menlon foot ts poxticularlv good and b ba^ on the 
latest udonrutKui to bo had on these lubjecta tU 
are covered In a most complete and interesting 
manner 

ilr Lake has written a scholariy book in which 
the contributing and esdtiDg causes of foot db* 
orders are thoroughly cov er ed, ^nd the pathology of 
the \ancicj subjects completely and luddly 
cussed Its chiel weakness from the pomt of view of 
the cllnidan lies in its lack of ^finite recoauneada 
boas for treatment a teodenev to rely upon and ad 
vise conservative measures which are only pallbtl\’e 
and rarely prove satisfactory and a faflure to 
provide a section dealing adequately with the suigf 
cal operations which are nsriul In correcting foot 
pathology and give satisfactory and permanent 
results 

On the whole, thb book is deddedly worthwhile, 
and Hs reading will itpaj anyone who b interested 
in the treatment of foot dcsoiders. 

FaAJo: D Dtesaox 

Foot, ly Nofa*» C Lftic, U D , St S D Sc fLonl 1 F tt n « 
ntae) B4llr»orc' tW Srithui k MilUoft Co 


AS the book TrauwtaiK Injurus of iM* Facial Benej* 
■^b A new departure m method of presentation 
direct quotations from It may bo most descriptive 

'The plan of thb boot has been based on many 
requests from offictn of the armed forces who have 
been assigned to the Mayo Foundation for trainmg 
m mKTiUnfafjjl fUTgcry These officers have urged 
Dr Ench and Dr Austin to publbh their demonitra 
ttons of methods of dealing with fractures of the 
boDCS of the face. In doing »o the authors have 
pveo proper emphasb to the fact that manv fadal 
mjurits Involve structures in the repair of which 
this dental surgeon may well be concemetL 

The material b a coUection of procedures which 
at the Mayo Clinic, have given the most latbfac 
to^ results with the fewest compUcatsoos. 

This book b divided ‘not only into chapters but 
also into Individual problems under each of which 
the managtantnt of specific types of injuries of the 
facui bo^ b considered. ^ The problems are 
divided bto commeots and detailed dbca a sions 
with rtAdmg material opposite the Qlustratloaa. 

TTie reader will find eonaiderahlo repetitioa 
Tha b ioteotionai to stress thooe items which de 
serve etnphasli. Moreover tha volume waa not 
designed to be read necessarily £iom cover to cover 
instead It has been prepared as a handbook in a 
manner that, we hope wilJ enable the reader to ob* 
tido the essential informatioD concerning each 
problem without perusal of an entire chapter or the 
complete book.” 

lire bans of most of the Dlustratiotts are moulaget 
by Dt A. H- Bulbnliaa that have been familiar in 
exhibits at medical meetings. On these mcrolages 
have been moimted the va^us appliances recom 
mended- 

As it b the definite task of the authors In present 
ing their own material the reader may be spared 
making comparbons with any divergent Idee or 
methods. The authors are generally conservative 
and though at first glance the procedures may seem 
complicated, the number of them b actually limited 
There have been so many \'arietks of apparatus and 
so many methods proposed for fixation that priori 
ties are difficult to establish and the authors have 
perhaps made easier reading by not raUing atlen 
two to the hbtory and development of every funda 
mentaL The addition of dinicai photographs and 
results would be of great value but coUertlon of 
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Ukto would be a. cukraat utd voold achl modi 
to the Jcnjth cJ tbt vdame 
The prrvotitfcni b »traijrii((nrward tbe ctl Un* 
(■ cxcetCent and the book will be Jt^adly rwtvcd bv 
• n who lie btero«ted 1 the work t t Wo ri b q. 

jAjOEt Eauitt 0 nwR 


T he third editica ot aUtkoJ LaitmUrj Urik 
tds *ni iHafiitii. which fint i^^nied to 
bu bees putiiUr r ew clttm , ti>d >o mach 
mitcriil oa aewtr Ubontorv tati lad totmreti 
tlom hu bees added that U a printed to > Tuaine* 
toUllnx tijo pace*. K too pap complete todsx b 
added In each v^oiae a feature whla greaUv m 
Hanco the oarlnlneu of tbii encydofxdk work 
AQ fieidi of laboratory work are treated with m 
formal amneement f clnucal manffeatatKHia of 
diacaae related labocatory proerdora in complete de- 
tail, the totapretatiooi of tfa renlta, author com 
roenta, and ubhofraphy la many ^npten aipecu 
ot paiticnltr toterett are elaborated coctiovmla) 
evince U prcMstcd, and fCustratiTc caw hbt nca 
are pveo. ^ addition t adcrpiate and detailed dia- 
ctsftoa of the oaoi! dtoka} laboeatorr terta, there 
are tododed chaptm on poatAortem ezamlnatlana, 
bt#oe cnttinx ai^ atajnlnt. prrpantkm of maaeom 
tpediontf, toxKolosk technl^ aeteetkn of cruDe br 
laboratory melbada, and mxoimal copphea, etpifp- 
meat and rcafeoa for patbohhe laboiatorlo. 

Theae two rohoxa brlat tocether a peat oum of 
toloraatton d foteral cDediaik <u weQ aa of ipcdal 
techakaJ, iatemL The pr rvlo u a editlosi bav« bad 
poeni acceptance. The pmecl c^atiy eolai^ 
ediUra will M (oud of vahu u a faaboratocy fude 
leocral aedieai tmtae and a ready refereaes hr 
masy eaotenc aoh^eec* related to (aMrttoiy pne 
tke and tM uaoally fooad to laboratoty maneala. 

JOBSr C UcCaam 


I N A% All*t •/ fwflfeiwy* cocaUUn* of i*j pafea 
aod tja Qhutritlocu 5 papa are iBotted to 
the head and neck, 43 t the thorax, and 13 to the 
vertebrae and verteb^ oriottni. The mat 

ter b well Indexed, and iHastratmot are tb^ 
VohuiH has the aame pneral appearance aa 
Vohnne Clarity witboot dalterinf b achieved by 
fydldoo* pljctnj of tbe iSsatratlooa 00 the pafs. 
simpUficatton fa tabeHrn plua raeticuiooA acoaracy 
platet aB enhance w teachtof ealoe of thu 
book. Depth or 3rd duneoikw b conrtaatly etspha 
alxcd. Forexam^ plates iSd and 87 on the right 
and left sldea of tbc inediaAtmam, retpedivcly not 
only are artbUcaSy beautiful bet abo are aoatoml 
cal trtaxniea. Tbay abow the thoracic cage with fla 
muaclea and bcoca, the dliphrafm, pleara and lonfs, 
lympathetk tranlx, phrak ana Tagm nervea 
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artencs and veloa, broochi and ma^ blood Teweh 
all eaaily rbaaU*^ with perfect toter-teiatlottihlp 
ilaatcry of nat mk detxQ u made ponble to w 
**udmt only bv arefoDy plan ed dhiectlora. Tbu_ 
there arc foe plates on the p osterior tnaniJe of 
neck, nme atart with the tqperhdal itructores and 
end with the hfiddal pleass and ab^vitn resKh 
Qhutnting fnrgtcai anatomy as it b encoontered 
dtber to the dtaseettog room or operating amphl 
theater The dbaectloDS of the tkoll arc abo oorc 
and ‘mluable. For example, the toterkr of tha base 
ot the skaQ iUiistntlon j&i shows both taspcml 
booet recnored but the heads of the mandible are 
fa ffla. Tbb pUte makes it poulble to tee tb bare 
of the akaS and stlB look tbrnngh U. Spedalties are 
ot ocfftected. The pharynx, paiate, teeth, note, 
car aiu eye am bdnoed. 

The one poMQde oitkaim rests to tbe anangeiaeat 
of the platea. It was tomewhat dbcooenting to find 
the posterior trUn^ aeptiated Irom the anterior 
mangle of tbe oeck^ ISaitiatlaQS of tbe aknO, siid- 
brato and eye. 

By atBLnag eilgtoal, wtQ planned dbaectkos and 
remarkable curity la hb pbotocranhlc plates. Grant 
bat prepared an alias whkh wm aiinpufy and facili- 
tate the tMrMwg ct snixtoal anatomy 

SijnnCL J FDoxuar 

TN tbc foreword t Ibc book Pc’mMUUtr / 
A Voraref i/rmfraao* P r o fes u r Harrey pokts 
OQt that organbas cnold n t hare evolved witboot 
i^tJvely lapermeaUe aeabranet t aornxad tbe 
ceD eoastitueata.” And agito, no oce can fafl to 
be imsraaed with tbe gnat ddfettnes to prepartiet 
of bmg and dead celb. TV dead are oyra^tdy 
pemuahb t diffaaibie sabsuncaa, while tbe living 
retain tnu material and past anoibei " Armmd tbb 
thetne Dr Davw>a and Dr DanieSi have boBt a 
book of I chaplen (36 pages) in whkh ther have 
asaetabled and oitkaBy a^yxed Qxktiag data cf 
vital importance t the ceQ phyaJolocbt, tha nea 
tolofbl, and tbe dinioan who aeeka a mechaabtic 
answer to pro bl e ma of ceB permeabflity absorption 
aodeecredioQ and changes to ka t&tributloa acoMa 
panytog ik sto ccndoctloo and moicle coatractiom 
Uetbods mptoyed to meanriag took eqnlUbriam 
are dbeasaed and tbe aecetaaiy nalhemariral for 
mubticn givea. The catsie of tbe plasma mem- 
branc of tie ei^rocvt b explalDed. It b tbongfat 
to cocaist of a hpofcl Aim, few adecolei in thick 
nos, t which a abtorbed piolypepticb efaaios of 
preteio oriented with respect to polar and nonpolar 
gnwps. TV tmdnial aoUdJiy b postnlatM as 
poaatoty being doe to CTotalmked mcthwock of the 
polypeptide rcnlting from tbe tmfoldtog f 

tV adsorbed prot to moleculet 00 tbe cel) imriace 
Socb a stnictaie might accoont for the aieve-like 
p ropertiet obverved to aotne ccB membranea. Studies 
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SURChR\ GYNFCOIX>G\ AND OnSTETRICS 


vnaJI Kfin of 35 gunsbol ^vounds and ii >tab 
wouodi Stofct was able to report mortalitie* 
of 40 per cect and 37 3 per amt rotpccUvclj 
Reccntlj Hamilton and Dancon haw report^ 
an operatiiT mortaUtv of 43,9 per amt in 18a 
cases of gunsbol wounds and 13^ per cent in 
145 abdominal stab wcnmds Elkin and Ward 
in an eicellcnt itport, found a morlabW of 
464 per cent m 181 patients with abdamlnaJ 
rifle or ptstol woimda eiplomi on the surgioil 
Ecmce of Emory Univenit) IIo^itaL Zlo 
ninger bnefly mentions 46 penetrating ab- 
dominal wounds treated recentU at the Cm 
dnnatl General Hospital with a mortaBt> of 
a little less than 11 per cent. 

Thus the mortality for gunshot wounds of 
the abdomen OTicmtrf on fiu remained about 
50 per cenL Tail la wry similar to tbe statis- 
tics compiled on the tattlebekls in tbe last 
war aithou^ ob\noasl) there were many more 
mica on tbe battklield which did not cocne to 
operatwn 

Sinaa the beginning of World Wat D two 
Interestiog paper* ha\x aptpeared Gordon 
Tajdor baa reported at length on the ab- 
dominal injuria ocenmog at Dunkirk and 
dunng the bombing of Bntain lie sum 
marl^ this outefLu b^ stating that approx 
imatdy 50 per cent of patients ^th abdorcdnal 
injunes, for whom operation u possible sur 
%nve OgHne In a most mtcrcsting report on 
expencoces In \fncB reported a mortality of 
47 5 per cent in 316 cases of abdominal in)nr> 
m wluch a \’i3cus was damaged In a second 
•cnea which had not >Tt been ttnal)Tcd 347 
potienta were treated with the astonishing 
mortality of 34 per cent 

Again a rut again it has been emphasized 
that ibodt and miection are responsible for 
the great mapnty of deaths In abdominal In 
Junes 0 6 8 II 13 17 19) In the past $ 
j-cars the sulfonamides haw come Into general 
use In the treatment of infections, and dunog 
this same period the use of blood atxl blood 
iubstitntes m the theiap) of shock has re- 
cti\Td tremendous Impetus from the dc\-clop- 
mcDt of blood banks. If these theiapentic 
measure* arc of ^■aJue in the treatment of ab- 
dominal Injuries their worth should be re 
fleeted in tbe lowere d mortality of snch In 
Junes during the past 5 years. 


Between 19 5 and 1043 perforating 
abdominal wounds were eTplored by the reid 
dent stair of the Johns Hopkins Hospital Of 
these palKHts, 87 were treated between 193^ 

and 1938 and 59 between 1939 and 1W3 Anj 
perforating aMominal wound in which a vis- 
cus oc a major retroperitoneal structure was 
injored has been considered as a perforating 
mjuT) Penetrating wounds m which the 
pcntocieal carfty was entered but in which no 
slscus was injured ba\x been excluded. Pa 
tients moribund on admisiloc on whom ex 

C ition could not be undertaken basx also 
excluded Included in tbe senes was i 
patient who died from asplratbn of stomach 
contents during the Induciton of anesthesia. 

The patients In thi< senes wrre for the most 
part \T3ung health} 'Negro males and females. 
Slab wounds were commonl} inflicted with the 
so cnlkd switch blade Gunshot wounds 
were usually caused by 33 or 38 caliber re- 
N-oIiXf*. TK^ were a few rifle wounds and 
but 00c ihotgxm wound- \ppccxiinatel\ 88 
per cent of the pebents were operated on 
within 3 hour* of the time of Injuir 
The operatjvx treatment of abcfconJaal b 
Junes in the Johns Hopkins Ho^ial did not 
change materiall} in the penod covered by 
this eerfes ol cases. All \i^ patients were 
operated upon bv the resident rtafl An\ pa 
iwnt ftUongh suspected of having a peneliat 
ing abdaninal injury wu subject to opera 
lion whether objectire crfdaice of an intra 
abdominal injury was present or not. The 
measure* for treating shock current at tbe 
partlcolar penod were employed preopera 
tlvdy A S}'*tematic exploratioa of the 
obdreninal cavity was earned out through a 
rectus lodsioD the anesthetic agent empimxd 
was ^erally ether PerforatioQJ of hollow 
nscera were doecd whenever pomible Re- 
section of intestine was cmplojrd when the 
extent of the injury precluded simple closure 
lojunes to the largo bowel were treated In tbe 
tame wav as injanes to the small bowel and 
no attempt was made to ertenonxe periora 
tlons of the colon Injuries to the liver were 

K icked or were sutured In 8 instances of 
Jury to the spleen iplenectocn} was earned 
out twice Injuries to tbe kidney were treated 
conien-atirely These operative principle* are 
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SURGERY GYNECOLOGY AND OBSTETRICS 


in the abdominal C3ivit> and wound of ei 
ploratlon Sulfttdlaxinc of •alfamcmziDc h 
ndminutered after opcrmtion by nrouth or 
parcntcrally 

The number of poetopcmtU’c cotnpbcnUont 
in the patients who rccDN-cred was not ma 
terially dlflcrent in the two groups of caso 
(Table III) their severity however was de- 
crcaacd Ihefe were relatively the Bantc nam 
ber of wmu>d Infections a^ tostancei of 
paeunwQUt. In each groop of caaet. 


TABLE IIL— POSTOPZItATIVE COltPLlCATIONS 
IN rviroms who recovered 


n ooad latectka 
PdoudcoU 

Pucu c ak ud bnf UaccM 
non] cffwicio 
Ecppycstt 
ll d ii yKnrTK atofut 
Ot«tractloQ (ImAtdat or btrr) 

Feoi fittuh 
Subpbrenk &b*ccM 
Ptfltflnltfa 
Um absem 
Gss sufncM 

Artertonreoou firt b of Qm 

‘nraibepUeUUs 

Dca 

PmO* BTfaarr bCsk tad bbdda tau. 
Dtflriom trmaM 

ITesd bioTT cad paMdp«rulT« p«>eb3ib 
tewwtl Utcul tma* Lhm wm tl hmat 





OBSiaVATrOKB EROII STUDY 
This group of 146 perforating abdominal 
woonds represents a r^tively o^orm aenes 
of The injuries were Inflicted for the 

roost part 00 young healthy pjadents who 
were subjected to operation irithin 3 houn of 
the time of Injury The operative technique 
In the hands of the resident staff remained 
essentially unchanged The striking reduc 
lion In mortality ki the jxari 1939 to 1943 
from a previous mortality of 31 per cent to 
10 I per cent certainly can be attributed 
chiefly to the use of tra^uskms and sulfona 
mides. Improvements In anesthesia and the 
use of constant gastric suction or the MiBer 
Abbott tnbo must be considered in this reduc 
tloo In mortality but they would teem to 
have had only a small share In the reductioo 
In mortahty Between tqjs and 1938 Dcus 


was the chief cause of death in 2 inci«ni-rc 
and ccrtainlj contributed to other deathi 
aspiration of stomach contents during Indue 
lion of anesthesia also caused i death. No 
deaths between 1939 and 1913 could bo at 
tributed cither to Ileus or to 

The fciativD value of transfusions and eul 
fofuunidcs in these cases b difficult to estimate 
It b probable that the use of blood and blood 
substitutes has had a greater influence In the 
reduction m mortality than the use of sol 
fonamides, despite the fact that most of the 
deaths In recent >*ean have been due to shock 
rather than to Infection It has been noted 
that patients m shock arc more lusccptibie to 
infectloD (3 S) The Improved postoperative 
coDdition of paticnU in the past 5 >*can with 
the use of transfusions must have played a 
lar^ part m their resbtance to mfectioiL. 
Lora (9) however has recently emphasbed 
the value of sulfonamides for such patients. 

In the perforating abdominal mjuries op- 
erated on in the past 5 years death has beu 
due lai^y to hemewThage which could not be 
ODotrolinl at operation or to Injury so severe 
that massive transfosiom had Uttu effect on 
thepaliant s state of shocL 

The results reviewed here, of patients 
treated individiially with ah the resources 
of a large hospital represent a goal unat 
talnable by the military surgeon The rel 
atlve simphaty of the woun^ early opera 
tloo and concentnuted care before and after 
operation make the mortality fibres pre- 
sented here far lower than those which could 
ever be obtained on the battlefield However 
thb small group of can does show dearly 
that the use of transfoaioDS and sulfonamides 
am effectively reduce the mortality of per 
foraUng abdominal wounds. 

smoiARY 

I A total of 146 cases of perforating ah- 
docoinal injuries were explored at the Johns 
Hopkins Ui^tal by the resident staff be 
twe en 1925 and 1943 with a mortahty of 22.6 
per cent 

a In the period 1925 to 103S the mortahty 
was 31 per cent In 87 cases. This was reduced 
between 1939 and 1943 to 10 i per cent m 
S9 cases. 
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THE LATE CONDITION OF NERVE HOMOGRAFl'S IN MAN 

H J SEDDON DJU ^IJ^ FJLCS ind \V HOLMES, D PhiL, Oxford, EngUod 


O F ill the proWem* connected with 
I the surgical repair of nerve injuries 
none h more preisln^ than that 
presented b> U« lar^ gap In a 
main dciat trunk 

Wbcie end to-eiKi suture li Impotribfc the 
only ratxmal alternative is some form of nerve 
graft* but. If this Is agreed there ts stID un 
certainty as to the types of graft sefakh can be 
employ^ with tome prospect of tnccesa. 
Enough experimental and cUnlcal exodence 
has Bcaunukted to show that aotografu of 
small caliber arc far superwr to all otheia. 
(Sondeia, ip+s Seddon Young arvd llolme*, 
lus impubhsbed results of one of us— 
H T S — In idcascsoperatedon between 1^0 
and 1943) Indeed in rabbits, functional rc 
covery after outograftlng of ti» lateral pop- 
liteal DcrxT Is as as that seen sitcr ttOioa 

and Immediate suture (Gutmann and San 
dera, 194 jl ket even If ImprovetneoU in 
technique kad to the estabUshment of auto- 
graftlflg as a xtluable operation, the propor 
tKin of large gaps that can be dealt with b> 
this means must always be small In many 
cases the extent of the ledon and the dlam 
cter of the danu^ nenr are such that the 
patient cannot hnnsdf proxnde the material 
required to fill the gap Id a patient who has 
suffered unputation of a limn as well aa an 
extensive nervT leskm It may be possible to 
remove a nerxt from the stump and to use It 
as a graft or if there are Macs of great 
longitudinal extent in two nerve trunks, a 
segment of the less important nerve may be 
to bridge the gap in the other (Seddon 
uopubliabcd work) Bat cases of this kind ore 
exceptional and usually autognfting can be 
carried out only If a len^ of cutaneoua nerve 
sufficient to allow the constructloo of a bridge 
across tlu gap can be taken without great 
inconvenience to the patient. 


Fnai Uw Dtputaeat af OrtSe fatJk SqttBT n^risScnl 
Ktm I W7 CraWt) ad Draa/taU cd Zealocr 
pT IMmm b Mt UtnorU Fdfav 

%udm ( «4J) Sm rn k a iJ Ub tSwaiMy that 


d cd Um Uenton li a 


Thu lends to considentlon of the altema 
tlvTs bomografts and beterografta, either of 
which may be used fresh after itora« orpre 
serxTdbyfixatltKi. In spite of ah dauns to the 
contrary the only material which 00 critical 
examination givns anv prospect of success is 
the homograft either fresh or stored (Sanders 
Gutmann and Sanders, 194s) There is 
no longer any doubt that, in a variety of 
anlmak, hacnomafta may provide a bridge foe 
regeneration ofa number of fibers suffiaent to 
give not mere]) measurable but useful fane 
tlonal recovery Ncx^rthelcss there are dis- 
CDuraging reports of partial neaxisu in sccte 
experiments (Merxbacher 1905 Ingchncitcn, 

1915 Eden 1910) and Sandm and xWig 
(194a) noted a cellular infiltration around and 
wit^ their bomografta, whldi must indicate 
tJaat the graft causes a persistent reaction on 
the part of the boat tissue. ^Vhen stored 
bomografts are used the state of affiun mar 
be eves more tmsatlafactory In one of Eden’s 
exDenmenta, where a 5 ceotimetef gap in the 
scutlc nerre of a dog had been bnd^ in a 
homograft stored for 3 days in phyriologlcal 
saline lolutioo it was found tiwt after no 
days the graft had been largely replaced by 
fibnaatiiriit only a few patciea of degenerate 
nervT taaue remaining regenerating a tons 
from the pnxdnial stump of the host nerve 
had succ ee ded In penetrating only a very 
short distance into the graft 

The results of bemografting in man are 
moat discouraging Although Sanders m'lcw 
suggests that there were 8 socccsm m 41 
cases reported by 8 autbon, careful scrtrtlnv 
of the data fahs to reveal any convmang evi- 
dence of recovery except In 3 of Doel*i (1034) 
6 cases of faaal nerve bomografting In tiw 
the Iranfiilanted nerve was, of course much 
smaller than in the average transplants tkio 
for a nerve Injuipr In a limb and the gap to be 
bridged was quite short (The case reports 
examined were those of Albert, 1878 Ward 
1890 Robeon 1896 Sh er rep tgo 6 Bcthc 

1916 von Ejidcii« and Lobenhoffci 1917 
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On Jum«7 fj 194* ir-eirJortlion bcciQ»e of 
abteict of tl*ni of recnroy It tppentd tli»t ibo 
pQ»topcrttive itretcWni hid f>rahictd unotber tnc 
tkm lakm of eren graiter ieverity than that for 
which the fiat (^xratkm had been performed two 
RnaQ biopar ipcdmena taken from the Mir e trunk 
ahowed nothin* but fibrous tissue presenting as ajv 
pearance llkg that of tendoo. 

March II 194s (eight and a hall mocuha after 
nerve antore) r cK ction of the fibrotk cao^ whkh 
was 19 cen timet eg In length, waa done, lu gap 
waa beW^ with a homogmt, removed jo minnbet 
previouiJy from a freshly amputated kg The con- 
dldoD lor vhkh the aapotatira wai performed was 
tarcDCia of the dhfa and the Uieral popliteal nave 
was used, with the result that a very good fit was 
btalned The blood group of the donor waa O 
that of the recipient B 

April t ipt* soldieT retomed bo£c« wearing a toe 
ralsuig aprlng 

Oct b« 5 i94« a fmm cord was palpable In the 
line of the Uteriu popUteal Dem uum abore the 
knee Joint to bekrw the bead of the fibola. Itwaaoot 
teoder and uitbet p r e ssu re doc perensdon over the 
nerve gave any sensationa referable to Its dbbrlba 
tion. No ilgQi of recoTciy w« oted, ^though 
ampk time had been allowed for r egcper a tioB— oj 
days for so crotimeten, the dktanco between the 
uppes nture line and the aeareat muacie, tfbfaHa 
anterior 

Nore m bq 19, i9i] openttkea were done as fol* 
Icnn (ijexplontkio and remcml of lateral popUtetJ 
b o cu a ertft, ( ) teooderis of tlMalh anterior aod 
p et uu d for foot -drop. 

Tht tiaU •/ dm tufi Urn (f fL 

The prtadioal trank had a djauwiet 10 by 7 mflll- 
meten, c u c aht epc y Donnal. It ended la a peuro ni a 
so mliumetea kog and with a diameter of ig by 8 
mfnirrMrtws , of much the same cmristency as th 
uerre. 

I^The graft appeared tvnarkably healthy and 
shelled out of Its bed reiy easOy exc^ at the snUire 
lints where It was mod era triy adherent (F^ ) The 
dkineter of the praxhaal 7 ce oth ottas, 8 or 7 mim- 
m.» tm illghdy finaer than n orma l Bdow 7 
cendnKtea It split Into two Mils (see Ftt i) a 
large lateral strand g by d nmlhnctera in diameter 
and a medial strand dlametei s by g mtOi 

metera, conshttag of three bundles. Thn part of 
the grait was soft and 'fdt emptr At the lower 
suture line the itiandi united again and Joined the 
perlpi^ral stump whkh dlrided almost Imfrydtatdy 
Into tl» anterior tfbial aod raascukicataoeous 
divisloea. 

doacT In^iectltc cf the graft showed thst tb 
bundles were easily visible, partlcnUrlx in the distal 
part where it was seft h« the sheath was very 
♦hln It was di&ult to be certain of Its ciiioT be 
aiase of slight p erahte nt ooxiog from the surroond- 
log tftsoeSjbut the a er r e looked very Uko a tendon 
that >i«H iort Ira normal sheen,— It had lost the 
chiraeterhtlc cream tinge td rmal nerre. 


Ekc t rlcal stimulatkn was entirely orgative. Th 
wbeie of the graft with the adjoining central and 
peripheral stumps sraj excised 

i/Mfsfsriciii s//csr SMT The graft was giusalr 
abnormal In structure, the nerrota tiraue within It 
having been replaced almost completely by dense 
mss s ss of mature coDircn. At many points remaim 
of the origfnal nerve boodla were to be sw^ to 
some oI thm the general architecture was still pre 
served bat the fibers were necrotic acdhilar 
(Fig a) in otbera the bundles bad been Invaded by 
phagocytes, and their nervrss tissue partly or com- 
pletely replaced by coCagen (Fig. 3) 

Tha CTiXt, which h*d been left in place 
lon^ than those In Cages j aisd 4 may be 
taki^ M showing later sUga In re 
placrmcntofahomotnuigplant it waa almost 
completely converted Into a cable of fihrota 
tmuc entirely devoid ol regenerating nerve 
fiber* at any point and Incapable of receiving 
them 

Ca« s (hi S4) R_A.F officer bom 1908 Sep- 
tember id. 940, he suSered a violent adduction 
Injur) of the kft knet whBe plajing a game caM 
“hIgtcock-a-lorajiL Oo June go, 1941 ha was 
admUted to the Wlngfitld-M rrls UcapftsL Lateral 
pe ri l tea l paralyii* sras jnseot and there was no 
cvweoc e of recovery On July 9, 19.1 lotare of 
lateral popiiteaJ nem whkh was foujra to be cocn- 
pletciy ruptured, both stnmpi ihowtag cocaldesabk 
lotnanral damage. Cap after r raec ti nn back to 
aacWaetory bundTs in both stxLotpa was 15 cead 
netm. SutuR was dcoe with km flexed 130 de 
grees and hip in Since, after 8 

mcaths, there was 00 recovery alter titis suture 
whlcb lay Just above the bead of the fiboJa, it was 
decided to rc-expiore the serve, and this was done 
oa March 5 194 As in the last case it was found 
that the pcstoperatire stretching had produced a 
severe tradko UsIoq so ezteoslvc that it centi- 
ineteis of compietely fibrotk nerve had to be re 
m ved before obvious bundles were mched. The 
gap was bridged with homocraft (the medkl 
popUtoJ nerve) 6 centimeters Icsig, removed from 
a kg ampuUt^ 14 days previously for oeteogenk 
sarccana of the tibia and Stored In U ger^ aoiution 
Id as ka-bca In the interval. Blood group of dooo 
\ blood group of redpioit tmfortUDately not deter 
mined. April 10, 94a discharged. 

When examined exactly i year later there mas no 
e^■WeIlce of l ec o very that could sot bo attributed to 
clrcamfereatlal ermisp Later 1 the same year It 
was learned that this officer bad been kilkd in an 
accident 00 October 4, 94^ so there b 00 ialorma 
tion bout what re co v ei y tf any oc c uiied between 
March and October But thm was no dlnkil 
cvideDce after gOj days that any fibers reached 
the most fnxlt^ musde, the tfbiaQs antarkr 
lying SI centiffitteis from the proxliaal sutura Ime. 
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Case 3 (B 36) A soldier bom 1914 November 
12 r^r he suffered * fractare of the nght humeruj 
with a moat unusual combination of nerve lealoni 
there was Incomplete radial paialysit comjJete 
peralvsu of biceps and brmchialis but no loss of sen 
ilbflity in the cutaneous distiibutKin of the musculo- 
cutaneous nerve and complete median parah'sh, 
March ii be was admitted to the \Vlngncld 

Moms HospltaL ilarch 35 1949. exploratfon of 
median nerve and bridging of gap by a homognift. 

The lesion was a remarkable one. The proximal 
trunk of the me dian nerve terminated in a large 
neuroma whoae lower extremity was 2 centimeteri 
bdow the Junction of the roots of the nerve This 
neuroma was connected b> a fine strand of tiuuc 
about 1 millimeter in diameter and 13 centimeteri 
long With the distal trunk, which ended proxlmallv 
m a conical glioma, Dlrert repair was out of the 
question especially as the gap after rcsectioo back to 
satisfactory bundles was 19 centimeters In aH The 
gap was bridged with a homograft the lateral pop- 
liteal nerve removed from a leg amputated 14 days 
previously for osteogenic sarcoma of the tibia, and 
stored in Ringeria solution in an ice box, hi the inter 
\*aL Blood group of donor 0 blood group of re- 
aplcnt 0 

ilaj 24, 1943 no sign of recovery tl« distance 
between the proximal suture line and the nearest 
muade pronator teres, was 27 5 centimeteri and 
this musoe was still paxalyxeu after 4S5 days. It 
was. howe\'er possible that r egeneration was pro- 
ceeding very slowly and it was, therefore, decided to 
explore the nerve under local inestbesia with a view 
to detecting sensory hbers by direct electrical tUmu 
latkm The operation was earned out on the fol 
lowing day 

Tkc tUiU of lh< nerre and of Ibt irvft 

There was dense scar tUsue surroundmg the whole 
track of the graft, but particular! at its upper and 



Fig. I Case i Appeaiaiice of the graft 573 days after 
ImpUntatloc. PTodmid end on right 


lower ends it appeared that the graft itself was not 
adherent to the tear though the aubseqaent histo- 
logical examination tuggats that the line of deavage 
was rather artifioak The central and picnpberal 
atumpa presented no unsual features (Fig 4) but the 
graft had shrunk from 19 to 12 centimeters in length 
and from 7 to 9 s millimeters m diameter except at 
Its extremities where it gradually broadened out 
until it blended with the centra] and penpheial 
stumps It wai imp>ossiblc to estimate the con 
aistcncy of such a fine strand with any certidnty 
Electneal stimulation wai entirely negative and 
as It was ob\'>ous that the graft had lumost dts 
apnjaixed it was excised without hesitation. 

utsioioficol oPpoaroMca Exarmnutlon of trans- 
verse sections of the graft at vanous levels showed 
that the great ihiukage which it had undergone was 
due to removal of nerve substance and not to a 
shrinkage oi the tissue demenU themseli^ Thus 
at several levels the specimen had a diameter of only 
3 by X mnUmeter and it contained onlv one'nervt 
bundle, I bv I mihuiictcr in diameter TTus remain 
in|: nerve oundlc was not in any way shronken 
(Rg 5) It contained a large number of nerve fibers 
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whkt rcUlned tb«r fmr™! ornt*J ardulrctiire 
(F f, 6 ) but were compirtdj ntciuttc bnA< drvud 
o( uda of • V Liod and tbiKirTBal m tabtmfrcac 
llcai At aevfrtl 1 c\tU i the pift tbnc an«a I 
prtacrred ofcrotk tiben aen: bconded bv to ea of 
active p>batoc 7 t(mi, ib vhHrb the ofcrot bben 
wm I the proccM of deitructvx tbe rrftooa io 
»hicb tht^ pr o ce w au coojplct wrre blled with 
deroe autan of coQaera (Hgi $ aod 6 ) 

At the utrene eo^ of tb« fwt ita reptamnest 
«u atjll t rther adrtnced the prameo coatMed 
entirdr of den«e 6broua tbauc cootaj [ng 00)7 r 

minute flbrot c nerre bundJet (Fig 7) 

Inthuoje thertfore dw grafted nen’t did 
not furviN'e vid the donor rten'ous tissue was 
in tbe process of replacement b) a rnsss of 
collagen fibers- This replacement was furthest 



Flf. j. CaK j. Trmawene lectiaD <d tbe akUb of tbe 
fnft M^oeenen boodle b pmenti it ccbUIbi aonr 
^ BecTDtx oerre bbm (left! and bcm of pbafocytciab 
asd i-rjWjm itpiaceaent (ri^O Uaacn. Scale— 00 m- 


advuDctd at the ends of the speomen and the 
great shiinhage In the mkldle of the graft was 
due to the fset that onl> one nerve bundle 
remained the cnilsgtn which had rtpUced the 
rest of the ner\t was presumably adherent to 
tbe host Gssues and was dissected awaj dor 
mg opertU>T exposure. 

Cass 4 (B 46) A adbxf-bcFy bon 979. 
teaibef as boy rec ti twI inhuy to nt am 

whl) cot nbent abooung ibm was otesiJrt Iqm 
of Mne la tbe lower half cf tbe medial lapeet of tbe 
am Tbe wound ata treated wftbent ddsy and 
bealifig was expedited br sEb frafliag. Sotoe days 
after te iopirT t was iiotktd that there was aooe 
ioToiveisent of tbe median aod Berra. 

ODjaDe9 194} bewuadmiUedt tbe Wingfield 
^tarrtt H had a deep imgnlar tear on 
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the racdlil sWe of the arm ii centUneten long 6 
ccnUmcttii broad ending a centimeters above the 
medial epicond>le Healing had been complete nnee 
November 1^141 There waa complete ulnar panU 
>'»is Median nerve all fortaim musdes acted 
itrongly though there was no response to galvanic 
or famdic itimulation paralyili of Intrinsic muscle* 
of the thumb anesthesia of median distribution but 
tome sweating In the palm and analgesia only in the 
anhldrotic patches No further details will be given 
about the median nerve since they are hardly 
relevant 

June 17 iw* exploration of median and ulnar 
nerves was canied ou^homograft used to bridge 
the gap in the latter There was a rap In the ulnar 
of 11 s ccntimeten This was reduced to 8 cen 
tuneters by anterior transposition of the distal 
stump and sacrifice of the branches to the long 
flexors but as a total resection length of 5 cent! 
meters was retralred for exposure of healthy bandies 
proximaHy and dutally the gap to be bridged even 
with the elbow flexed at po degrees was about ii 
centimeters 

It happened that a long strand of the medial 
cutaneous nerve ol the forearm diameter a by 5 
mJllizneters was available In a case undergoing op- 
eration in an adjcaoing theater and this was used to 
bridge the gap At the sutore lines the bed for the 
nerve wu satisfactory but in the intervening tone 
the mnsde beneath and the overling subcutaneous 
tunes were both doisely scarred Blood group of 
donor 0 of recipient A. 

June 1^41 Although insuffiaent time had 
elapsed for cfiokal manlfesutions of recovery (the 
branches to the lon^ flexor mosdes having been 
sacrificed) it was decided to re-eiplorc the nerve in 
view of the disquieting state of aflairs found in C^ase 
3 end the majiifestly unsatisfactory dimensloDS of 
the graft, which was much too imaD in diameter 



Fit 7 Case t Tramvene Kctkn of the graft nmee- 
<EatdT bclcm the pcorir u al suture line Only one tiny 
fibrotlc nerve bundle remains the rest Is Gbrous tissue 
^lesson Scale*40o>< 



Fig 8 Case 4 Appearance of the graft 371 days after 
unptanlation 

Jane 23 1943 exploration of ulnar nerve and 
resection of pift were done The dissection was 
diflicult on account of scarring 

Tkt siaU of tk* nem and of the graft 

The central stump ended in a bard neuroma, and 
there was a soft gUoma on the penpberal stump The 
graft wai of atiout the same lengtn as at the time of 
insertion namely la centimeter^ but its diameter 
was reduced by about one half (Fig 8) In view of 
thU shrmhage it was decided that the graft was 
serving no useful purpose and it was removed to- 
gether with the adjoining central and pcnpheial 
stumps 

nistoiotUal app^ranca The longjtndinal sec 
tions of Lne proximal suture line sbow^ that u the 
macroscopic appearances suggested the heat nerve 
terminate in a bolbous neuroma coDtainlog nerve 
fiberi of tU siita. The grafted nerve was dosely 
apposed to the end of this neuroma and at its 
primal end some app^arentiy Donnal nerve bundles 
contained numerous regenerating nerve fiben in 
these bundles the Schwann cells were proliferated 
and over the proximal 5 miTbmeter* of the graft thev 
had the usual appearance of nervous tissue whicn 
has undergone Watlerian degeneration and Is in the 
process of reinnervation (Fig q) But around and 
within these bundles masse* of lymphocytes were 
seen and large numbers of dilated blood vessels and 
vessels devoid of corpusde* which ma> have been 
hmphatics these signs of chronic inflammation 
could hard!} have been due to the suture matenal 
used since they were quite remote from it 

At a lervel aberat 8 mlllimctcri below the suture 
line the graft bundle* began to show even more 
marked aonormalitJe* of structure and contained 
very few regenerating fibers And at 15 mfllimeteri 
below the suture line they had lost #U trace of normal 
nerve tube •tmclure and were composed only of 
dense masse* of coilagen in which a few abnormally 
shaped ceB* perhaps phagocyte* were scattered 
No identifiable Schwann cells were present ^d the 
interfascicular connective tissue contained masses 
of lymphocytes and some multlnudcated giant 
And In the middle of the graft there was o^y a trace 
of even the general appearance of nervous structure, 
for the ipeamen was chiefly composed of a man of 
scar tissue (Fig 10) Great abnormalities were vis- 
ible throughout the distal half of the graft Some 
nerve bundles contained masses of phagocyte* in 
process of removing the remains of the onginal nerve 
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Fl*. 9 - Cate 4 Lnnpli*ditral trf nrrv bandtc 

In tba rrmfc mmcdul Ir IjrWi* ibc pnmui) vi( n bnr 
t coQtun* noraal prok/irratRl SrKman rCK, but tltm n 
rntmte lool IjTMphoc^t roicban tart m rd t«l m 
tHt traund tad ihi Lhebcntfic kft^rwi SctV • oo^ 

6b«i and olhcn cnnUmcd witv rot *<>< nf {wori 
dntcd co(ltf«i {Tit* * d 3) Tb^ b- 
nontuLliUe* becLiDe t«M ouLriccd ih dUliJ tore 
l[n ra approached bot here 11*0 then « re lithe 
tlfu o( tD lot chronic i ftuDoulon reaction. 

ThiiJ although the ncrvwji structure of the 
grift vaj reajonaUj well preserved o%Tr a 





length of a few nuUimctcri at ita eitremiuei 
and had been invaded by regenermting aiona, 
as intense Indammatoir ractkin had been 
prowked and moat of the tranrclanted nenT 
was in the process of phagDCjlic destructioo 
and coQapen irplamuent 

OBSEa\ATIOVS 

Three of these homografti were onquihSed 
failures and there is little reason to suppose 
that success might ha\'c been achlmTa in 
( ase a btjt for the patient s untimely death 
In Case 3 the graft h^ been stored for 14 da^ 
In Ringer t solution and m some respects the 
histological changes found within it differed 
from those In Cases 1 and 4 in whkh a fresh 
transi lant was used The stored graft seemed 
comptclcl) dead like a sequcstrrmi of bone or 
muscle and was In process of reincnal oactl) 
as if it were a foreign body when inspected 
4a6 dara after iraplutation Its diameter had 
been reduced by more than one half yet there 
was no shriniage of the bundles that re- 
mained the graft had been eaten away On 
the other band in Cases i and 4 there tpr 
pesred to be a progrea ai M intentltial phago- 
miosJs and repliccraent of the graft Uasnes by 



Flf. Cue 4 LoDfltDdtnsl seetke tonrd tbi dstsJ 
end tbe fnft. Ooe t»cDe ibm pbafOCTtk mernJ c4 
the fTitt oerre Ebert, tnd b tb* CPtber rtOuen mJtct- 
snt b caup i et e K 0M eC Irapb o cj te t bet m the lalw 
{Mdestsr emsectinlbMM. tlitw, Sob-toe^ 
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collagen This diilercDce m behaviorTnay not 
be fiignibcant but U certainly ahowB that 
storage of homografta which is actually bcne- 
fiaal m rabbit eipenracnts has no advantage 
in surreal practice it also indicates that 
Wallcnan degeneration does not proceed nor 
maJIy in a gi^t of this size during the penod 
of storage 

There is, therefore a most disturbing con 
trast between the state of these homografts 
and that described m rabbits (Sanders and 
Young 1942 Gutmaim and Sanders 194a) 
For although the rabbit horaografts were m 
vaded b> macrophages and IjTnphocytes In a 
manner nc\’cr seen in autografts reinnerva 
tion proceeded in a more or Jess orderly 
fashion In the late stages the only significant 
abnormahties were a few patches of fibrosis 
and a defiaency of larger fibers functional 
rcco\’er^ though poorer than after autograft 
mg was good enough to be usefuL What fac 
tors then might account for the failure m our 
cases and the relative success m animal 
experiment? 

I Blood group compaithltty The discovery 
of blood groups has been a powerful stimulus 
to the study of homologous tissue compati 
bUitv in general though it has too readQ> 
been assumed that there is some connection 


that the failure of skin homografta is unrelated 
to blood groups the evudcnce brought forward 
by Gibson and Medawar (1943) suggested 
rather that the failure is due to the develop- 
ment of an acitot acquired immunity 

And in comeal grafting which m recent 
years has been conspicuously successful the 
blood groups of donor and reapient are ir 
relevant (Duke Elder 1938) 

Therefore one is bound to consider the 
poaaibiUty that the failure of nerve homografts 
m our senes of cases and m those recorded m 
the hteraturc was due to the acquisition by 
the host tissues of an active immunity to the 
grafted nerve tissue If this is so, then the 
success of homografta m the rabbit, and the 
recovery m Duel a 3 cases of facial nerve 
homogr^t nught be due to the small size of 
the transplant The outgrowmg host nerve 
fibers, perhaps accompamed by their own 
Schwann cells could traverse the nerve tubes 
of the graft and reach the penpheral stump 
before the destructive reaction was developed 
However there is not as yet sufficient evi 
dence to lead to the conclusion that blood 
group compatibility is irrelevant to the prob- 
lem of nerve homografting In Duel s 3 cases 
the blood groups of donor and reapient were 
the same and there is no record m the htera 


between red blood cell compatibihty and com ture of any senes of m which the corre 
patlbility of tissues with nucleated cells The lation between blood-groupmg and the sue 
nature of the problem as it concerns akm cess or failure of the graft is made In the 
graftAng has been discussed by Medawar 

(1943) who reached the tentative conclusion 







n*i. 1* and ij, Dcua rf the two nerve buncD«*hown Ift Fittire II Mmwo. Scale- 
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prcecnt italc of oor Lnowlcd^c burgeon* who 
intend to use ner\T homoprafti ihouUl no 
doubt group recipient and donor so that dc 
aiic’C cMdence raaj be forthcoming But 
unless some method is disco\Trcd for atonng 
grafts without diminishing the prospects of a 
take (our single expencncc Is not encoumging) 
the chances of getting a graft from a donor of 
the same blood group as the recipient will be 
\’crv remote since u>e) depend on the coin 
ddcnce of a ncr\T exploration requiring a 
graft with an amputation for an umnfccled 
lesion neither verj common occurrence* In 
petients of the same blood group If blood 
groups matter then storage is eascntial 

2 The ikickneu of the graft It has been 
suggested here that the success of small 
homografts in animals and man mac be due 
to the fact that 8atiafactor> inrien-allon can 
take place before an immunitc reaction de 
\elopi m the host tissues. If this ii so then 
the failure of large grafts m man is due to 
their length and perhaps to some extent to 
their mass as related to the total mast of the 
bod\ But a ampler explanation may be that 
the failure Is due to inadequate ^'aKularua 
tion of the graft If this is the case then a 
cable homograft having a better chance of 
rapid %’asculanxation would be more succe**- 
fuJ than a graft having the full thickness of a 
main nerve trunk In 3 of our cases (j ex 
arruned hiitc 4 ogicall\) the grafts were from 
mam nenT trunks and It is conceivable that 
there was a dela> a fatal one in their vos- 
culanxation Howc\'er m Case 4 m which 
the graft was from a subcutaneous nervT an 
equilK depressing state of a^aJra was found 
though It must be conceded that here the bed 
was a poor one ^et If the large graft* 
necrosed centrall\ as a result of delayed vns- 
culariabon It would be expected that the 
more penphcral bundles would survive. This 
was not toe case and failure of blood suppK 
can hardly be held responsible for the dcstruc 
tion of the graft 

j The state of UtenJureliasJ Althoughthe 
state of the suture line* is of supreme un 
portance the most sitisfacton onion is of no 
avail \f the substance of the graft undergoea 
unfavorable change*. In our cases the ap- 
proximatJons obtained at the giaftmg opera 


tion word as good aa those performed In the 
asxragc end to-eml suture the macrosCDpic 
appearances at the later exploratloos and the 
histoioglcBl findings showed that there had 
been no rupture of the suture line or other 
acadent 

Our short series of cases doe* not cield suf 
hcieBt e\ndcnce for an analysis of the nature 
of the process responsible for the destruction 
of the nene h o mo g raft* The fate of the 
stored graft might be simply described as that 
of on Implanted foreign boefy but the replace 
ment of the fresh homografts is a more obscure 
process. A remarkabic feature i* the prc*er%a 
(Ion of the general macro s crpic structure of 
the graft in spite of the profound Internal 
chari^ which it has undergone. This fire*- 
crvation rmght be taken to suggest that It is 
the tibroblasts of the transplant Itself which 
proliferate In the process of cofligenoos re- 
placement though It would seem more reason 
able to suggest that they are cells of host 
ongin Eden as heretofore stated, temporiicd 
b\ fuggesung that cells of both typ« took 
part in the process 

But there b no doubt that the reaction at 
least in its end result is very dlflcrent from 
that found in rabbits or cats (Bentlev ai>d 
lini 1936) though the difference may be one 
of degree rather than of kind The results of 
animal expenment ha\x been not unlnforma 
tl\-c so much as actually mlsleadiDg and the 
proper *tud\ o( homograft*, so far ai dhilcal 
lurgery is concerned must be m man The 
dlffiajit\ of the problem u that of collecting 
evidence aasumlng that further clJnJcal triab 
are wtMlh while (and there b httle to en 
courage ua in this belief) the factors govenung 
success or failure could hardly be discovered 
without numerous brepsiei, to which exto the 
most co-operatlNT patient could not possfbl) 
be asked to submit Experiments on larw 
anlmab nughl perhaps, bring us reasonably 
near to a final answer 

SUmiABT 

I Although the result* of oerix boo»o- 
grafting in trrian animab arc not discouraging 
there b evidence that the implanted tbioe 
almost ini’anably proiokes a c^ular reaction 
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which since it ma> lead to more or less 
collagemxation within and around the graft 
must be regarded as unfavorable 

2 In man there are apparcntlj onlj 3 
recorded successes after homografting and m 
each case the faaal a VEr> small nerve was 
repaired There is so far onl> 1 published 
record of the late appearances of a human 
nePi’c homograft it hiid become completely 
con^T^ted into a strand of fibrous tissue 
(Eden) 

3 Four of human homografts are re 
ported in this paper all of them failures and 
in 3 the remains of the graft were examined at 
371 425 and 573 da>'3 respecti\'el> In 2 
cases m which fresh grafts were used the bult 
of the graft had become collagenous to such 
an extent that almost nothing remained of the 
ongmal 061^*6 elements and there was clearlj 
no sign or even possibihtj of regeneration 
through this long core of fibrous tissue In the 
case m which the graft used had been stored 
for 14 days m Ringer a solution the tissue was 
completel> dead and was In process of removal 
by phagocytosis 

4 Tlie following possible causes of failure 
are discussed (a) Blood group mcompatibil 
it> an unprov^ and improbable factor 
(b) The development of a speafic tissue im 
mumty such as seems to be responsible for the 
destruction of tkm homografts Where the 
gap to be bridged is short as in rabbit ci 
penments the reaction ma> not occur until 
after fibers ha\’e reached the penpheral 
stump on the other hand m man the gap to 
be bridged is olwavs a long one and it may 
well be that an immune reaction attorns its 
greatest mtensity long before the fibers have 


had time to tra\’crse the graft (c) Failure of 
vascularization almost certainly of no sig 
Djficance 

^ Thus although the available evidence 
IB not great it all tends to show that nerve 
horaografting as a means of dosmg large gaps 
IS an unsound procedure 
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Illb CSIIMAIION OF AR^AS OI- HUKNS 

C U^M) Ml) anJNtWTONC IIRWOER Ml) fj\CS 

Rotton Mafuditnetts 


ILTIIOUOII the proportbnale am of 
/\ tLin burned hai long bcrn rtfopnticJ 

as useful as a rukIc to the propnou 
of bums the proportionate area has 
now become of cNTm greater Importance oa a 
guide to treatment One of the first needs of a 
patient rithabcrious bum is adequate plasma 
therap\ \fler a close estimate of the wie of 
the area of the bum and of its proportion to 
the total area of skin has bet^ ma Ic the 
Mrst aid f-ormuk (5) be u«cd 1 eNtI 
mate the approrimate amount of plasma 
needed during the first da\ of trratrr»mt The 
ccact amount to be pi\Tn should howr\Tf lie 
guided b\ repeated tests of the heinoplolHn 
bematoent or red Idood count and of the 
plasma protein and other chemical tests >f 
the Wood 

Long prior to it uk for thi purpose 
W ekienfeld and Uerkow made studies directed 
to wmpUfMng the recording of and ompan 
kcinofbums Both stu Iictl b\ actual meosure 
ment the surface areas of the parts and of the 
whole surface of man) indh*tduaK of all ages. 
\t a result of this work in (hi countn andfn 
Great flniain flerkosk tal>te 1 con 
stanti) m use in studies of bums Both 
Wddcnfekl and Berkow pointed out that sur 
face proportions \-aricd wxlcl) between birth 
and adult fife *^>cc g cr and Wallicr also 
pointed out this fact but other important 
publications that ha\T stresvil the use of Bcr 
Low s table have mentioned onl) hk table for 
adults 

Wlien in sesreh of a tuitabk* ebagntm bimI 
standards for the recording of bums in chfl 
dren it was seen that Bwkows tables for 
adults and for children which ha)T been per 
fecti) satiifacton for work up to date arc 
oATrsmplificd and contain certain errors that 

I rto Uk B<n i1 ■unniil ct iW SvjiLm] Sttvitts •! IW 
City H^sUl aad iW nrpkTtant at S«rfm lUnrard 
UfdKtJ Vboei Tte oA drimbol a Um pJIwT w** do^ 
EklrT otHnei rmmeodrd by CammI lew m Stnlu) 
Uriel nb. bet* (T« tW (JAc* ot SoiraliJK Rnorrli ud Dmbp- 
ad iUrrvd Vshmtr 


sfanuk] if pry.ul 4 c be a\‘c 4 dcd In the more 
exact studies that an. now Ixnng made In 
manv clinics For instanie he used DuBots 
and IhiBoi (4) mea urrments to determine 
the areas of tlw ilifTercnt parts of the bod\ and 
found the same X'alurs for the parts that 
l)uB Hs and IhiBoli found These measure 
mrnts include the buttocks with the trunk 
But without making a counterlialancing cor 
mtlon in the hgures Berkow include* them 
with (be thighs Furthermore be set a higher 
x-aluc m tlw trunk than either DuBots and 
DuBou or he him«df had found to be an 
n\Trage measurement and made the following 
cspUnation To balance the greater senous- 
ocs of I urns of the anterior surface of the 
trunk the thinl and fourth decimal places 
ha%T liecn ledurtnl from the a\’rragc propor 
ti n of the head and extretnltiet and added to 
the numlicr eijuTSung the proportion of the 
trunk This p\Ts the trunk a t-aloe of 38^ 
of the bah surface and of this 
tiooed to the antmor rurfarc and to the 

nostenof 

1 JTrttTl RL 


The literature loncmung the surface area 
of the brth consists of the two artlcks prod- 
ousls mentioned (1 11) and man) articles bv 
authors pnmarflv concerned with nroUems of 
the measurement of basal metabollsra Bm-d 
has summarized this literature in a tct) useful 
manner A dilTicull) arises, howe\Tr in that 
all the lata ■'scmblcO for metaliolism work 
had been collecteil primarily to recure a cor 
rcct total area and difTercrvces m point* of 
diseskin between one region and another were 
unimportant in secunng a s'atld total In the 
UKc to which surface area proportions ore put 
W7lh bums lucb definitions are 0/ great im 
portance Al*o it Is of great importance to 
subdisfilc the surface into as man) clearli 
demarcated areas as possible so as to permit 
the easiest possible \-isual comTonsoo A 
targe amount of ciccUcnt Information is asulJ 
able in Bold s monograph to permit the did 


35s 



353 




SURGERY GYNECOLOGY AND OBSTETRICS 


3S4 


age u below la and aubtxactB the wune nom 
btt frtm the figure for the lower extrcmitiea 
By Tamg this formula. Table II hai been con 
struct ed 


TABLE n — PEBCENTAOES OT THE SUMACE 
ABBA OP THE PA1T0 OP THE BODY ACCOBD- 
Ufo TO Bntiow 
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rt 

•4 
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1 1 



u 
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1 

* 

4 

1 ^ 

4 

AMt 

4 1 

4 

4 

4 



The figures m Table II correspond exactly 
with those In Boyd a table m many items and 
partly in othcn The most senous discrep- 
ancy Is cauaed by the aystematic errors Intro- 
ducid by Bcrikow which result In much too 
high proportions bdng assigned to the body 
and too low to the lower eitremidea. AsBer 
kow states the buttocks thoold be mcioded 
with the legs but since he used a method of 
mcasorement tbat did not accompfash this 
result 5 per cent should be added to hia fig 
urea for the trunk and subtracted froan the 
lower extremities for a proper campartsoo with 
Boyds data The effect oa the estimated area 
of the trunk of making tho cortecoan results 
in a value of 43 per cent which is a vahie ooe- 
third larger Boyd s figure at the aw at 
which the difference is greatest (15 years) and 
one-quaxter larger at the age ■^th the least 
difference (24 Years) 

Bovd 5 table wcriild be difficult to use m 
dinlcal studies of bums because It exmtains 
more sraalJ changes than are ixxeasarT for 
this type of work. Berkow's pnndpie of keep- 
ing the lanjc value at all ages ts very useful, if 
too great an error can be avoided Therefore 
a Dew table has been constructed that ap- 
proaches doeelv to Boyd t figures at all ages 
above birth and avoids the ex treme errars of 
Berkow's, 

Socoe difficulty was encountered In miHng 
a dedaioD as to the best figures foe oewbom 


infants. Boyd s figures for this age are 
on the data of KJ^ and Scaminon of the lur 
face area of fetuses However there are rec 
ords of three living newborn infanta two 
calculated by Berkerw and one by Ifeeh. 
Their measuremenU grve slightly ftminw per 
centages to the areas of the h^ and lower 
extremities and larger ones to the areas of the 
trunk and the upper cxtremitiea. For the 
new table, the averara data of thcK three rec 
ords were used as the chief inltenoo of the 
percentage area of the parts of Dewbom in- 
fants after correcting for Berkow's Induaian 
of the buttocks with the legs (Table HI) 

TABLE HL— NEW TABLE OT SDUACE PBOPOT 





DBTZUGNAnON OP AEEAS OP rCTBDTVIIIONS 
^tci A doae estimation of the area of the 
neck may be made because Bradfield and 
Boyd both made measurements and calculi 
tions on the tame aubjecti by two or more 
methods, one of which included the neck with 
the head and the other with the trunk. The 
difference In results Is luch that 34 Is the area 
of the neck in young wtanen a.omi6aiidi7 
year old girls, and 2 5 In 3 to 5 year dd chil- 
dren Heroitwfllbeeonsideredtobeapcrcent 
Genilalia From data In Boyd that arc old 
and rather fragmentary the area of the gen- 
italia has been stated to be from i to a}ipeT 
cent- These figures are quoted without de&u- 
tlona. By companion with the area of the 
hand It would seem reasonable to place a 
figure of I pel cent for these areas 
BvUocis There are no modem data on the 
bottocka as a separate area. Again bv com- 
parison with the hand it can be seen that the 
area of the buttocks as defied is dose to 5 per 
cent (for the a) 
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Anienor and posterior trunk After the three 
subdivi8K)ns mentioned are deducted there is 
26 per cent of area left for the trunk The 
dividing lines described separate the trunk. Id 
to anterior and posterior parts that arc very 
nearly If not exactly equal in area There 
fore 13 per cent is mdicat^ os a suitable figum 
for each 

Hands A large amount of mforraation is 
available concerning the area of the hands 
All the data at all ages place the area of tbem 
as either exactly or very close to 5 per cent 
This 13 a very u^uJ figure to know in measur 
mg bums because by using one ode of one 
hand of the patient as an estimating device it 
IS very simple to get an approxunation of the 
number of times the bum is larger than this 
area For this purpose the area of one ode of 
the hand, (and closed fingers) has frequently 
been considered to be 1 per cent There is no 
discreMncy between this value of i per cent 
and tM total value of 5 per cent because the 
latter includes skm on the odes of the hand 
and between the fingers 

Forearms Much mfonnation is avaflsblc 
for the area of the arms as a whole separate 
from the hands but rather less for the arms 
and forearms separately However the data 
available are consistent and almost certainly 
reliable A suitable estimate for tbe two fore 
arms IS 6 per cent 

Arms By subtracting the areas of the hands 
and forearms from that of tbe upper eitreiru 
tics given it IS seen that 8 per cent is tbe sur 
face of the two upper arms This value is con 
sistent with the measurements available 

Feei Although the areas of the lower ex 
tremities vary with age that of the feet do 
not There are ample data to show that 7 per 
cent Is the average area of the feet 

Legs As the legs vary with a^ it is fortu- 
nate that many measurements of the legs and 
thighs have been made separately The two 
legs start at birth with 10 per cent of surface 
area At i j’car of age there is no change At 5 
the figure is 1 1 per cent at 10 it is 1 2 per cent 
ati^ 13 per cent and in adult life 14 per cent 

Tkigks Tbe thighs grow more rapidly than 
the legs They are II percent at birth 13 per 
cent at 1 16 per cent at 5 1 7 per cent at lO 
18 per cent at 15 and 19 per cent m adult life 


Table IV is constructed from these data 


TABLE — NEW TABLE 07 SOTlEACE 
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For use In clinical studies two charts have 
been constructed for recording the areas of 
individuai cases On the diagrams arc prated 
the percentages of each area as visualixed when 
the area is ^ed at each age At the bottom 
are the figures for the varying areas The 
chart with the adult figure is us^ for ages 7^^ 
years and up and the one with the child s fig 
lire for younger children The two charts 
(Figs 1 and 2) ore printed on both ndes of one 
piece of paper In any one case only the side 
suitable for tbe patient b age is used 

CHANGES ASSOCIATZD WITH ABNOBHAL BUILD 

From the earliest studies on surface area it 
has been recognized that differences In bod> 
build result in differences m the relaU\'e area 
of different parts of the body Tte surprising 
fact IS that except for the changes dunng 
growth these differences in proportion are 
relatively small unless tbe differences m build 
are very gross. For instance Woemer meas- 
ured a woman before pre^ancy and at term 
Her height was s feet i indi and her weight 
Increased from 130 to 135 pounds Her total 
surface area increased 4 per cent, with all of 
this gam limited to tbe trunk. Tire result was 
an increase m trunk proportions of only 3 per 
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cent (from 3 s to 38 per cent) And t dcaeiseof 
onproeimAteK i per cent each in the prepor 
ttons of the upper and Ioitct eitrrmitieB and 
of leaa than per cent in the prpportiooa of 
the head and neck 

DuBoU athI DuBois measumJ a woman 
with great obe*lt> SKe was 4 feet ii Incbea 
tail And weighed *03 fwundi. Compared to 


normal InxliMduais measured by the same 
methods her trunk made op 43 per cent of her 
total Area instead of 36 per cent The arms 
were la instead of 14 per cent and the hands, 
legs, feet and head each approiiinatcl) i per 
cent bekrw normal The thighs remained nor 
mal As different obese iodividuali differ in 
the dirtnbutlon of their acen fat other cr\-er 
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weight patients would not neceasarily show 
the same changes m proportion- 
It IS of interest that cmaaatjon hardly 
changes the proportions at all An example of 
this is case 'Gerald S in Sawyer Stone and 
DuBois (8) 

The condition that causes the greatest alter 
atlon m proportions is amputation Sawyer 


Stone and DuBois (8) measured and calcu 
lated a such patients that had bilateral thigh 
amputations Each of these amputations left 
the patients with only about one h wlf the 
onginal thigh alon and of course none for the 
legs and fecL The proportions m these pa 
tients were 51 per cent for the trunh, 26 per 
cent for the upper extremities 9 per cent for 
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tbc haul and 15 per cent for the remaining 
»hort atrophied Uughiu 

Even a ringte amputatloo at the knee makes 
more dillcrcn® to the proportions than the 
rH%» of preenanc} described As the surface 
area of one leg arid foot ts about 10 per cent of 
the total, thi removal, Tnthout any d»an« 
In the sue and shape of other parts woold 
make the foQowing alterations, as calculated 
from the data presented as standard proper 
tions for an adolt. Head from 7 to per 
cent. Deck from a to a a per cent anterior and 
posterior trunk from 13 per cent each to 14^ 
per cent each, buttocks from 5 to 5 6 per cent 
genitalia from i to 1 1 per cent, upper arms 
from 8 to 8 9 per cent, forearms from 6 to 6 7 
per cent, bangs from 5 to 5 6 per cent, thighs 
from 19 to ai r per cent, remaining leg from 
7 to 7^ per cent and remaining foot from 
3 5 to 3 9 per cent 

In the care of burns certainly leas than ^ 
of I per cent of aQ cases ad nutted hav-e auch 
Irregiilar bodj form that these amaderatlons 
are of importance In estimating the surface 
area of tlM individual If U b Important to 
study cuch a case carefall> hb parts should 
be estimated bv gang Eh^ois and DoBob 
measurements (4) or the N-cry slightly modi 
fied meastrremenis of Saw>*er Stone and 
Du Bott (8) 


SemUABY \ND CONCUJSION8 
I In ftud>cs of burns an eas} accurate 
method of wual citmutton of the percenttgc 
of surface area is important. Certain ij-s- 
tematic errors of magmtude can occur when 
Berkow s table foe adults b apphed to children. 

3 A new table and diagrams have been 
constructed that avoid these and other sys- 
tematic oTon. 

3 It IS estimated that tbs table and tbr<^ 
diagrams should be tpphcable without serious 
error to at least 99.5 per cent of all cases of 
burns. 
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vertebral block- When nch a finding U 
dialed the utiest may be tifured of an 
Inaeased walking atrfEty after lytnpathec 
tomy 

Veaoai fining time (i) an excellent roetbod 
of cstnnating tbe de cr eaacd rate of Sow In an 
citrcmlty baa been ilightly modified Tbe 
citccmlty la elevated nnril tbc docaal velni 
coQapee With a blood prenare cuff around 
the tblgb or upper atm, a preasore of 60 mJIB 
metcra of mercory ia produced and tbe bmb 
plaixd Id tbe borixontal postion In a warm 
room When the doml vdna become proral 
nent or ahow abgbt pulaatloo tbe veins are 
considered being fiU^ From the normal of 
5 to 10 lecoodi, w\m^. extremities may ibow a 
fillmg time aa ilow as iso to 180 •econda. In 
the case of C. W the venous filling time 
shortened from 50 to so seconds Indicating a 
good response to sympathetic block 



Fix t- Im p rt Mfl f b^Bito tolssiic* of pBtxnt (L L . 
Basis'! daojo) tils dlOy Injactioo* <k 0,6 fraa ef 
anttfwn tiPt TTiMfa te- KoMbmbdicsU Um di7*of onB- 
c&tkB Ub tlM drax Noto that oa O day pbor to tbo 


j brm correct rd. lie b rradr fee eT*TmCk» 
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Fit j Lumbar fyTDpathectomr petforiMd *(Ui aa ex^peritoneal anteroUtcraJ 
tnu^-apbtuog appradv A Tb«u)ciaionftarUiolb«midaiubr>’&ne.b«kra tbe ittb 
nb and ^cadi to tbe lateral border of tbe recto* muadeat the level of the oroblhcoa 
D Tbe external obOque moide i* teparated aloog tbe caoru of iu fiber* the intmaJ 
oblj^De muade b In tbe prcpcsM of aepajatloo In very imimtariDdMdaalsItinaybe 
tKceaaary to cut tluf muacle paraOel to the fint layer a moade C, Both crtenuU and 
iotei^ obllqoe mincle* are retracted tbe tranavcnah* moide b teparated and the 
transvcnaQs faada beccaoet rblble. D Tbe traorremO* faida b widely diaaected 
ofi tbe paooi minde and tbe fympatbedc chain b czpoaed between tbe medial edge of 
tbe psoas and tbe vena cava. EHsKCtun mar be hampiered by inmbar relni traven- 
ina field cr by a chain o( enlarted lytnpa liaxvda. Note the cenitcfcmoral nerN-e 
which tbould be carefoDr protected froto vigonn* reliactkm since thb may result in 
annoying puresthesua. Tte chain b removed fnxo the level of tbe sacral piromontOTy 
to the crus of the diaphragm. Oosure b made lo Ujrert with cotton The lifted re 
tractors were abandoned tereral years ago for a bead-lamp Apipnach of Ilothow 


After the capaaty of the pcnpheral ves- 
cular bed to dilate when vasomotor tone is 
removed has been determined the next ques- 
tion 13 that of the actiMty of the process Our 
group has availed itself of a simple test of the 
clotting mechanism the hepa^ tolerance 
which 13 greatly depressed m patients with 
active Buerger 5 disease (2) The normal 
response of the mdividual to 10 milligrama of 
hepann is quite stable Under certain condl 
tions some of which have been studied and 
some of which ore still under investigation the 
response to hepann is diraimshed Buerger s 


disease in its acute and subacute forms is one 
of the conditions charactenied b> a tendenev 
to thrombosis as shown by the hepann to( 
crance Smee all major operations are fol 
lowed by a temporary tcndenc} to thrombosis 
it IS important not to operate while patient is 
m a state of hepann resistance Earlier be 
fore attention was paid to this phase of the 
problem the mddence of postoperative throm 
bosis after sympathectomy was high 4 per 
cent identical with that ofapelviclaparotomy 
Tbeis and Fre elan d on the basis of eiten 
aive chemical studies, advocated the use of 
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4JU Danal (TmpctbonoBij PiticiK m id tb« {vm po^boo Ith «n [nflatnJ 
borMboe |xDo« atxfer ibe be»( ria face mU oo crrrbrlk/ ml Tbe imc^m 
(tarti ikfb^ b«k« utd btcnl (o Ibe «r4Doa pnxvw c< tbe 7 th mrioU (pnauacoi) 
crtdxv Tm Loebne nmt paiaDd t the mwlial bcfdfrrJ Iha «hrin«-lH ir« r«ih Tbm 
fint Urer ol wtatdt ouo^ lb* tnpeno*, b ppht In the directien of it* fiber* The 
bambw maectea, cn>^ coreor, ate irtncied and the hmbodoml 

i* ipht tnmiiiKJjr Tbe kons maa o ee the bach are aeparatnl to apoaa tha ^ b. 


lntra\TQou» lulfur compouDds for the correc 
Uon of the oxygen un*ttar»tJan which they 
found to accompiuay cxaccrhatiOEis of the di»- 
ceae In a recent ftt>d> I fotmd that these 
sulfor compounds, notably sodium tetrm 
thiooate restore the hepann re^xtnse of such 
patientB to normal (j) While in previous years 
It has been our practice to cool off* the ac 
ti\T process by a senes of small doses of 
t\phoid vacdoe with complete abstinence from 
toncco now one can safely proceed with the 
operitjoo in about i week (Fig a) 


The heparin toicrance is thus a useful gauge 
of the activitv of the disease in cases of recur 
rence brought about bj tiaoroa or renewed 
smobng it dattens again It also pcimiu a 
close watch for postoperative thrombosis for 
which prevcnhv’e measures are available 
Since the disease is far more widespread 
than would bo obvioua from a rnninil ex 
amlnation ejT^rouDdi are mmined an elec 
trocardiogram is taken and renal concentia 
tioo IS determined Isolated phlebitis or 
periphlebitis m retinal veins has thus been 
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Tbat-br^ Post-n, 

Rami coenmumcantss 


Ftg 4b Tbe jd rib bu beea rweted pvsTertebnUjr for a length oi 6 ceritkseten. 
The trutjvcrsc procea his been re tu ored with a double action bone fortepa. Tlje 
pkera with the cxKlotborack fasda has been peeled ofi the vertebral bodica. Tbe >d 
and jd intercoatsl DCrres are poDed onl gentlf from tbe InterTcrtebra] feramina and 
sectioned procdmal to the pcaterior root rai^&oQ IntndnrallT^ A small segment of 
tbe nerve n excised (See insert in lower ngbt goadrant) The sympathetic chain b 
04 below the 3d dorsal gangUoo and sntnrcd to raosde or to tbe disW itomp of tbe 
secend intercostal nerre, A Cashing clip Is placed on tbe lower end of the OTipa 
tbetk fhain Tbe « ormd Is closed In layers irith cotton hlethod of SmitbwlcL 


recognized myocardial damage is not infre- 
quent A small group of our patients had 
hypertension with typical arteriolar lesions of 
Buerger s disease in the penphery and another 
group had cerebral s>Tnptoms (Table I) 

The finding of such widespread involvement 
docs not necessanl) contraindicate 8>Tnpa 
thectomy for one espeaally cnppled part of 
the body but it aggravates prognosis and may 
require prolonged preoperative management 

CONTRAINDICATIONS TO STUPATIIECTOirY 
Earl> cases of thromboangiitis with migrat 
ing phlebitis with closure of a single digital 


artery or with an acute phlegmon of a finger 
or toe simulating gout are not suitable for 
sympathcctom\ their sedimentation rate is 
alow and the hematocrit is high Moreover 
patients over 50 years of age whose disease 
IB slowly burning out and who have a cer 
tain degree of artenosclerosls are Knerally 
not suitable for syTupathectomy the vaso- 
motor element is not striking The operation 
IS indicated when the disease seems quiescent 
when the hcmoconccntration is corrected 
when the collateral blood supply is satisfac 
tory and when the visceral mwlvement is 
not too widespread 


364 


SURGERV GYNECOLOGY AND OBSTETRICS 


T\BLE I — VISCEJUL IXSICLN? IN TIIROUBO- 
ANOnriS OBLITERAJIS 


Number erf pKtknU iladjcd 
RrtIiiAlle«im/Tm«xuEttnctkin \ 
Wriptlrtrfia j 


Cercbnl vuenkr ksoo* 
Dc tUuo j^OfTmiB, baarmll 

Doodfnil uletT 

Imnfard rka] focticn 
r^)taMou7 Obreu 
Ocefaaloo erf qnrnkbc uttiy 
I ■ bm i>«M U«i Ukm Wmm M 



a 

i 


■-sr 


•6 


3 ® 
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TnE 9UB0ICAL raOCIDtrREB 
Lumbar tvmpethectomies have been dooc 
alteroatclv under mtratradical ether or high 
^nnal anestbetuu Since the approach uaed u 
an eztrapcrltoneal tnteroUtcral moaeJe tpht 
tinginoxion (5) complete isuscuiar relaxatton 
la very important Bleeding from lumbar 
veiaela la controlled trv Cuatung clipa A retro- 
peritoneal Umphao^ua and l>'mphadenitui 
raa) ETtatl\ Interfere with diaa^rtlon Theae 
tna> « encountered e^'eo when there U r» 
infectedulceratlonin thepenphery Blops\or 
culture of these l>'TOph giandi has oot )'>elded 
any speatic information The gangDonated 
truni thouid be reracnod from the cac^ prom 
ODton to the diaphragm but at least be 
twe en the top of the )d to the bottom of the 
3d lumber vertebra. The number and me oJ 
the ganglia vary a great deal and delicate 
chains are sofoetimes encountered (Fig 3) 
Patients usually get up the jth and go tome 
the loth po 5 topcrati\T da> 

The dorsal ivrnpalhectoTO> for the arm Is 
done under intratrachcai ether anesthesia. 
The 3d rib u resected para%TrtebraDy the »d 
nnH 3d Intercostal nci^TS with the correspond 
Ing antenor and pmstenor roots are removed 
Intraduialh and the chain is sectxnjcd below 
the 3d ganglion The dutal end is dipped 
with a metal clip the proximal end u Im 
planted Into muscle We do not wrap the 
into a sUk cylinder but otherwise follow 
the method described b> SraithwicL (Fig 4) 
The patient Is allowed to get up on the 3d da} 
and mav be home on the Sth ^y 
^In a number of cases amputations have been 
perfonned dunng the time of sympathectomy 
espeaall} on the lower extremities. Aa stated 


before if the paravertebral block results m t 
failure to warm a certain part or espedaJfy ff 
a paradox drop of temperature Is objcned 
the corresponding digits are removed To 
obtain primary union It U neces^iy to obtain 
positive hiataioine flares at the level of am- 
putation to use absolutely no tenskn on the 
sutures, and to suvore nothing but skm When 
all five toes need to be amputated a Glgh 
saw U uaed With the protection of a lympa 
thectomy a Syme amputation has b«n re 
cently used in patients who without the 
syropathectomv would have had to bare a 
lower leg amputation The results of this 
comWned operation of sympathectomy and 
amputation will be discuMed In more detail 
Ijitcly the akin inanoQ has been placed so 
as to run parallel with the fibers of U* eater 
nal obbque muscle A detailed descriptloo of 
this excellent technique which avoids under 
cutting of the skin and subcataneous tissue 
and provides excellent exposure is given by 
Pearl in a recent contribubon * 


POSTORElAtTV* UAJfAOEkffiJfT 

Padents following lumbar tympathectomy 
receivt proftigmlne every 4 hours in 10 doees 
Th^ not only controls inteftlnal and bladder 
atony but has a benefiaaJ eflect on the clot 
ting tendency of the postoperative status (4) 
In addition sodium tetrathionate Is used 3 
ampuls the first day in the intravenous fluids, 
and 1 ampul daily until the patient n mo- 
bdized • This, too is useful in cDuntcracting 
the heparin resistance which such patients 
exhibtt after opeimtiona. There has ocen no 
thrombosis or embolism in this small series, 
but of courte this Is statisticall} meaninglos. 
However even an established migrating 
phlebitis of Buerger’s disease responds very 
quickly to this treatment 


RESOLTi or ffuaoicai, paoerDtrazs 
To evaluate the resulti, a grouping of these 
piabenta into (i) thooe who have had only 
syTapalhectomies, (a) those who had lympe 
thedomies combined with minor amputations 
and (3) those who had syropathectoinlei com 
btned or followed by major ampotatiocis 
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seemed practicaL Table 11 shows the results 
obtained ObMousl> the first group is the 
least ad\’anccd one the two part tunc workers 
had not secured inside jobs and probablj 
could be placed to do full tune work, elsewhere 
the two m\'ahds were of the lowest economic 
and intellectual level and their re-cducation 
seemed impossible In the second group the 
3 patients who could work only piart tune were 
middle aged laborers streetcar conductors or 
rafl\’ard workers. The mvalids had cerebral 
invoK'ement In the last group 2 patients 
could not be fitted with artifiokl legs and 1 
patient had a pension which allowed him to 
li\’e without ha\nng to work, 

POSTOPERAmT COURSE 
Horton has written a ^Tiy interesting ar 
tide in 1938 on the outlook in thromboangiitis 
obhterans and thought that the most im 
portant factors which determine whether a 
person who has thromboangiiUs obliterans 
will walk on two feet thoughout Life are early 
diagnosis and education of the patient con 
ccriung the nature of his disease and the care 
of the extremities One thing that our group 
has learned is the importance of re-educating 
and reallocating these paoents to jobs wluch 
will expose them less to the hazards of trauma 
exposure to cold or excessive use of the feet 
All patients suffering from Buerger^s disease 
should be regarded as handicapped If thc\ are 
office workers thdr jobs should be sedentary 
if the} arc laborers their jobs ought to be 
inside A streetcar conductor with thrombo- 
angiitis obhterans is just as unfit for his Job 
as if he were a parachute trooper or an aviator 
\Yidesprcad use of agendcs to reallocate such 
people will result in continued impro\Tmcnt 
Table HI shows the occupations of this 
group of patients. Most surgeons are em 
phatic about abstinence from tobacco and 
about the care of the feet How man) of us 
are emphatic about a change of occupation? 
It IS not enough to suggest it, but one should 
also aid the patient b> agenaes now available 
for the purpose This is surcK as important os 
the pnnlcd directions regarding the care of 
the feel but more difiicut to accomplish 
Our patients are instructed to appear ewrj 
3 monlfis for a \-car and then once a }Tar for a 


TABLE n —RESULTS OF SURGICAL TREAT 
UENT IN BUERGER 8 DISEASE 
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re-examination They are giwn punted m 
strucUons regardmg the dangers to a\’oid 
Tbe> are advised to take two senes of 12 
dail) mjectiona of sodium tetrathionate dur 
mg the first >*ear The) are taught the use of 
intermittent \'enoiis hj’pcremia on the sjm 
pathectoraized extremit) which method is 
notonousl\ incffectivT m this disease unless 
the %’asoraotor control is mterrupted WTiile 
these measures are important thej arc of not 
very much use without sjTnpathcctom} Four 
teen patients with unilateral sj-mpathetic de 
nervation art voaferoua witnesses of the 
progress that the cxtremitv operated upon 
makes compared with the other limbs These 
patients to m> mind are the most convincmg 
proof of the \*alue of s>Tnpathectom} m the 
presence of Buerger s disease 

stnnuR) 

Sympathcclom) deprives the extremit) of 
Its I’asoconstnctor tone It docs not influence 
the cDursc of Buerger s diviasc Howeixr 
when tins disease is m an mactnx phase and 
when adequate preopcratiNx: tests rc\'cal the 
presence of suffiaent collateral ^’ascula^ sup- 
ply exminathcctom) will aid an extremit) 
considcranl) whose \*esscl 5 ha\*c been cnpplcd 
b) recurrent attacks of segmental thrombosis. 
In this senes of 50 patients 136 s\mpatbcc 
tomics ha\-c been done about one half of 
these patients haNre also had minor amputa 
tions combined with s^^npatheclom) Of the 
50 patients 37 haw liecn rehabilitated to full 
time work 7 arc doing part time work and 
onK 6 are in\Tilids In addition to foot 
h)'gicnc and complete alrstincncc from to- 
bacco a change of occupation is Important 
for tho^ whose feet arc continuoudv sub- 
jected to an exposure to cold or trauma 
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TABLE m —OCCUPATION OF PATIENT* 

P^T^du 

Ltwyer 

HoqmwUc 

OatikU vork (mot c am , e< ) 

TnTdSnf mu 
Faratr 

ToOJ 


ILLUSTXATrVE CASE nirrouES 
Caie Johns 31 pm old itrretar coodoctor 
com plAiDcd of diudiatloQ tit rr ooe block. II htd 
btd ptin In lower lef trrd foot once lutthif the dor 
nun of hli left foot with toinii ticket yetntfo 
Ervtbemttota pttcbe* occnTTed dnrmc tbe cold 
months. Rihe finder of right htnd bedene bltnctted 
t Um ts. Gutnc nker wu foaod in Jtnoao 043 
He htd tlwtyi been betrr tmoker On entrance 
to hocplttl left foot Its colJer then right rTthcm- 
toos ntdoritloD wit present on left tibitl mtiilii. 
Heparin curve thcrwed increised tendencT I d tmg. 
Snopitbetk block t rd, 3d, tad 4tb lamhtr noglit 
five moderate me In lemperatnre Th of|r toe 
remtined cold CltodlctOoo 175 tept before block 
wilked 30 min tes titer block wlthrat uUl Elec 
tiocardiocriin re%etled nght xb deviitloa 
Opentw 00 June 7 m cormsted cd t left 
Iambi lympithect ct HT Big toe berame warn 
onder ether esthestt tnd wu t tmpattted 
larfe hta^ gUadt were eocoonterad rvtiopen- 
tooetUy On Jtnuiry t months titer openiioo 
th ptbent reported thit be torked 3 boon dtj 
u bos dnnrer Uecooldfiby SbolesofcoU The 
big toe was soctethBet omk He topped tmokiog 
and took two cooises of vsd um tetnthiocLtte 

Thm padcnt a 35 t-eor old male with a pn>- 
nouBcea angiospastic claudication derlred 
great benefit from a lumbar lyrapathectainy 
Hli big toe aeeroed to have most of the or 
ganic damage but the disease seems to ha\T 
been arrested at this stage 
Cask J J a )‘ear old phanotdst en- 
tered SL lAik^ Hotpttal on November 8 9J0 

complaining d persistent severe pain l rest, m- 
bfUtT t walk, and ioabUltj t sleep, wich ymp- 
totm gradually increasing (or the last J yean H 
was hintblttea at the age of 8 and tnd alwaya 
seemed teosidre to cold. H had smoked to t 
packsgm oi dgarettcs dsDy i so yean IQs right 
4th toe had ulcerated 4 we^ go. H hadberaprc 
tonsly tieatcd for Raynand disease. On entrance 
tbe right loser extremity was cold, the toes cyanotic, 
tbe 4lh toe okerated There as exte iw dental 
micctkcL 1 the electrocartbofram P was in- 
verted, r low Fifteen mmates after tbe hitra 
renoos inyction of pbenobnlioDphthaletn to per 
cent was excreted in the ome showing a delay in 


excretion. Tbe e3efTDUDds showed arteriolar coo- 
atriction and tortuoaity a stellate block had a 
definite dilator effect iookxtinfvasoipastidty Op- 
eration 00 November 16 1940, consisted of a right 
lumbar sympathectomr Considerable lymph 
adenopatfar was noted. A folknr-up In Decmber 
1943 revealed that he cmld walk from 1 1 4 blocks, 
that he was woiklnf 3 boors a day in a defense 
plant. Tbe nicer had cofBpletdy healed. 

Thi* 39 year old pharmadft hai been fol 
lowed for year* after aympathectociy 
The dbesue seems to be armted He u able 
to perform full time wort. 

CsaE 3 E F S 41 yean old, anemployed, cn 
tend Sc Lake Hoapltal on Ap^ xp, 1939, com- 
plaining of pain, umboeis, crashing on wvJklnf for 
th past6>‘can. H bad not worxed for3 years. (!)q 
entrance both lower cxtTssJliet were pale cold and 
pnlselesa below the knees. There was a massive 
nemoau of tbe entire left big toe which was present 
for ver year He hsd be^ prevkosly treated for 
diabelea and for lyphilrs klaggots wera appbed t 
th toe. The elertiocaidiogram revealed ilightly 
cle%'a(td S-T segment m lead II Renal C D O ceu tra 
tloa was within normal limits Tbe veins acre 
tllgfadv da ker than nmal In tbe rerina 

On April >0, 1939, a nrt t lumbar syapsthectoffly 
on kity 3, 939, a left lambar lympaueclomy on 
^ p3b> ampotario of the left big toe acre 
periomedT A fo 0 ow-«p IncpilrT 1 December 1943 
revealed that be could walk 3 ™rw witboat palm 
had an octaslonaJ twinge i the left toea which passeo 
immedatdy and that be was at fnD time work lo a 
defense plant 

Tills 41 year old male unable to work for 
3 year*, had been fnllv rehabOitated by H 
Literal lumbar sympatnrctcxny and amputa 
don of one toe Period of follow up wai 4 }^ 
ycara. 

Caaz^ NlckF 53 year old foreman, entered St 
Lake Hoapltal rmptahilrtg of pain and Increasing 
loabO ty to walk very fa for the past 3 yeaia H 
first deed seniitiritT t edd axul cramplag oo 
walking, first in right and then In left leg so years 
an In December 1941 a paronychia de^oped In 
Idl big toe when the toenatl was removed tJw toe 
became gangrenous. H smoked package f 
dgaretto a uy for many >'eacs. 

On atranc* Iw had daodkatlon after 5 feet 
Tbereweredimirmhedfemoral abaentpopllteal mi 
pedal poises on tbe lef t TbebigtoewasftBgreDoav 
The riidit foot a equally pa&eie« but warm arxl 
palnleat. Blood preawi re was 50/90 Ratio cfvel 
t arteries in the retina was The electrocard lo- 
■lam ahoartd W-shaned QRS complex In lead III 
\ ray examination oi tbe popliteal (oasa showed 
some calcificatjoa. 
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Operation was done on January o 194a A left 
lumbar lympatbectomy wai done witn removal of the 
chain between ad and 4th lumbar aegmenti. The toe 
wai removed 5 daja later imce hia blood preaaare fell 
to 60 millimeters of mercury probably becaoie of his 
posture on the table A plantar abscess had to be 
drained before the incision on the foot completelv 
healed, Re-examlrmtioa 9 months and la months 
after sjTnpathectomy revialed an abDity to walk 
4 to 5 blocki a day both feet were painless He 
wor ks on his feet 10 to la boors a day OsciUometer 
revealed a K centimeter oadUation at too mllli 
meten of mercary at both ankles These nere ab- 
sent pnor to operation 

This 53 year old male with signs of begin 
nmg arteriosclerosis superimposed on an old 
Buerger 8 disease increased his walking ability 
from 50 feet to 4 blocks and could do a full 
day 8 work after a combination of sjTnpa 
th^omy and minor amputation The differ 
ential diagnosis between presemle athero- 
matosis and Buerger s disease is not possible 
m this case Both ma> ha\’c been present 

Case s E, M. R., a 35 jear old automobQcsalea 
man, oompUmed 01 mtarnutteat daadication for 
» yean ana a left Infected in^wn toenaQ for a vean. 
Hehadbcen treated byachiropodiatuntil 19,}! then 
by a phj’sicun who inased hla foot. He N-uited a 
UDi%TT»jty dine, where he receded tmtrucUoru for 
the care of his feet On entrance to St Luke a Hos- 
pital there was bilateral absence of pedal pulses but 
both popliteals were present His hepann curve ms 
3533 mlnntes, coagulation times being deter 
ouned every 10 minutes After a course of todiom 
tetrathkmate the coagulation times were 4, 6 

4, 4. Sj’mpatbetic block to sd lumhsir segment re 
suited in marked vasodilatation and dryness of the 


right foot and toe* The left toe* remained cold 
Hcctrocardiogram revealed a low QRS in leads I 
n and III 

On January 33^943 left lumbar sympathectomy 
was performed There was a large chain of lymph 
glanos. On Fcbniar) 8 1943 a nght lumbar sjTnpa 
thectomi was performed and ag^ a great deal of 
lymphadenitis was encountered. He went to work 
Id a taiIrDad yard exposing hu feet to much trauma 
and coid. He never stopped smoking even whQe in 
the homital. 

A follow op In November 19.13 6 months after a 
bilateral syinpathcctom\ revved that hts left leg 
had been amputated at Cook Couoti Hospital 

This 35 >’ear old male had a scs'ere terminal 
of Buerger s disease Bilateral lumbar 
sympathectomy was done but this failed to 
prevent the loss of one leg Possible causes of 
this failure (i) mabihty to stop smoking 
(2) unsuitable outside manual labor in a man 
used to indoor desk work (3) failure to remove 
toes at the time of sympathectomy which 
failed to warm on sympathetic block 
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H\POPROTEINEMIA IN THORACIC SURGERY 
A Cbmcal Study 

T F THORNTON J M D W E. ADAMS, ^LD FJlCS^ rid P W SCHAFER, ^LD 
Chicago, IDinco 


R ather eitmaiv’c itudiei ha\T been 
made on the effect of hypoprotemc- 
miamiur^cal disease!. It has been 
found that certain cotkIiIioiis par 
tlcnlarly long Btaivding Inteatmal obstruction 
arc prune to produce a marked lowering of the 
plasna protdna. The effect of this ht'popro- 
teincmia on troxmd healing and disruption 
poftoperatl\’e infcctkcs and rate of recoxurs 
nia been the tubject of many observations (j 
356) Mott of the work to date has con 
cerucd major abdomhial ■ofgcr) 'Hiesuigical 
treatment of diseases of the cb^ may abo be 
complicated by h^’poprotememU largely due 
to the chronkaty of many lung disced and 
the relati^'el7 ae%'ere blood loss associated mtb 
major thoradc surgery 
{SuT a 13 month period the effect of the 
more ccmimon cheat operattoos on placna pro- 
tana has been mN-eaugated The studiea were 
conducted m the folloaing manner Preopera 
Unu plasma protein and hematocrit detenu 
nations were made on aO paUenta. During the 
operations and m the poitoperathe penod 
rather large whole blood and plaama tranafu 
slons were given to replace blood loss No 
operaUona were begun without a cannula In 
place and blood started or a^'allabIe Infuncm 
was ufuallv dbcontinued In exploratjoaa for 
Inoperable lesions in the case of resectiona, 
blood was added to rougblv compensate the 
lo*s At 2 da) Intcivals following opcratlooi 
tbe plasma proteins and bemato<^t detenni 
nations were repeated Tbe study was eon 
tinued for 10 days, or until tbe readings re 
turned to the pircopermtlve level Ail proton 
dctermmatiaiis were made m tbe bo^tal labo- 
ratory by the micro Kkldahl method (4) In 
clutW In the terica are 3 1 major opcratloni on 
30 patients claasl&ed as foiled 

Fram tS* DnvtBMl ^ Skjui ^ tb* P »l i» a Cy of Odexfo 
TW^wtw w P itx dfamrtby gnt traa tW Doocki SBntb 
FoiMlcUa ter Unbcxl utccch ei tSa IWrwtr fl2 CMijirt. 
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Lobcctoair 4 

a. Left km er 6 

b Lrli kmcy aod liofolj 
C Rlfllt lO«CT 
4. RjglU mUdIr 

Ri(bt middle tad hni rr j 

n&cmaaerctoriy j 

j Cxpkntory Umneotomy 7 

4. IIOmtOukiqi 6 

rtoi itfc lobecteny 
b Ctof^btfcxl retecljan 
Ptitk] prncaidcctotny 
4. Cxusart thorac e p it tty 

One patient succumbed 13 daj-s after opera 
Uon due to annria and uremia induced bv sul 
fathiaxolc Tbe rtmamder recovered from the 
operation saUafaciorilt 


Perunent data on the IndJiidtal patlenta 
ere presented m Table I Dcspitethe Act that 
chronic suppurative lesKtna rnd caranoma 
were the most common d beasts preoperatlve 
b>'poproteu>einia was rare Only 3 patients 
bad basaJ readings below 6 00 grams per cent 
Following operation a rather marked fall in 
the plasma proteins occurred in every patient 
but one In the case of lobectomy tnJi fall 
averaged i 1 1 grama per cent and vaned from 
044 to 3 01 grams per cent. The greatest faD 
occ uf red m 44 dav^ and the pecoperative 
level was regained In 9.0 days. THie drop In 
plasma proteins was accompanied by a bema 
tocrlt iail of 5^ The lowest betnatoent read 
ing occurred m 4 3 da>a and had returned to 
the preoperative level in 9.5 daj-a, Tbe fall In 
hematocrit waa not constant 5 cases of lobec 
lomy maintained the preoperatlve hematoerft 
level the greatest drop being 15 points. At the 
time of lobectomy the average transfusion was 
043.8 cubic centfaneters of whole blood in tbe 
postoperative penod an additional 7S3 i cubic 
centimeters were given 
“nie average plasma protein fall in 5 cases of 
pDeumoncctomy was 0415 gram per cent, tbe 
range being from o to i 54 Tbe greatest drop 
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TABLE 1 



adequate « e%'idenccd bj the postoperab^T more ienaiU\'e and accaratc than the usual 
laD In hematocnt Thehcmatocrhdetennfiia hemoglobin or red cell count- Eight patients 
tlon Taa cmplojTd because it was found to be In tbe enbre group did not have a poitopeia 
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Uve hematocnt drop These patients would 
be expected to show a less severe fall m plajsma 
proteins Unfortunately 4 of the 8 patients 
developed postoperative infections which com 
pheat^ the picture and on the a\’eraK these 
patients had as marked a protein fall as the 
entire senes It is probably true however 
that the fall in protein would be minimal if 
the hematocrit could be maintained at a con 
stant level 

Following operation there is a short penod 
of negative nitrogen balance due to restriction 
oi diet Usual!} this is not as prolonged as m 
major abdominal surgery After pneumonec 
tomy the remaining pleural space is obhteratcd 
largel} b} serum from the blood s ii ram Fol 
lowmg lobectom} a considerable amount of 
bloody serum is aspirated from the pleural 


cavity with a needle or continuous suction 
\Vc have measured this loss m 12 consecutive 
lobectomies and find that it averages 673 3 
cubic centimeters Further loss of serum oc 
curs if the wound becomes infected The post 
operative loss of scrum and blood presents the 
same problem as operative hemorrhage with 
the exception that the loss Is over a penod of 
days instead of hours and the fluid contams 
fewer red alls This may offer an mdication 
for the use of blood substitutes and plasma 
which would also tend to neutralixe the effect 
of the negative nitrogen balance 

borne consideration should be given to tlic 
optimal time for replacement therapy In 
group of patients preopemtive transfusions 
were usnall} not given unless an anemia of less 
than 4 o raillicm red blood cells was present 
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If opcr»tl\’c blood lose i* iiiiiisu*Ily severe or 
if the Infuiion appantns fimctioni poorly the 
replacement may fail far ihort erf tie lota. It 
seems advisable to antidpate tueb inddenta 
and employ preoperativc trartafuiiona to a 
greater extent than Is usually practiced par 
dcularly If the plasma proteins are low before 
operation. Tha would provide the padenta 
^th a mar^ of safety should a minor aca 
dent occur m the operating room with the b 
fusion aet-op or the supply of blood Should 
a maiLcd fall m the plai^ proton ^vel occur 
after operation further traiufusions should be 
giNxn promptly as will be ihown 

If a postoperative mfectiou occura there la 
further lou of protein and elcctrol)!^. There 
can be Uttle doubt that a fall m plaama pro- 
tdn occura with severe Infection Infcciloci 
occurred following 9 of the operatlona b 
this serici. The protem fall in the Infected 
piatlenta averageu 1 tg grams per cent as 
opposed to a fall of o ga gram per cent for the 
ponlnfected group and oj)C) gram per cent fall 
for the entire eeiW In \i€w of tne snaoeptl 
bibty of debihtated paOeots to Infection the 
hypoproteuKmla may be the come rather than 
the roult of some postoperative infectlona 
Sonic bdicaticui of the mdirtdual effect of 
various factors was determined in experi 
mental work recently reported from this labo- 
ratory (i) With dogs as the experimental 
nmmal it was found that ether anesthesia 
alone caused an average plasma protein fall of 
about o 50 gram per cent Exploratory thora 
cotomy retultcd m a fall of 0.85 gram per cent 
Left lower lobectomy was accompanied by a 
protem drop of i 5 grami per cent Remoi^ 
of the left lung caus^ the proteb level to fall 
about I 3 grams per cenL If mfcctloo occurred 


bbectomy group as an example we found >h«i 
Cases 8 a and r had the greatest drop (a 91 
gm% 1.82 gm%, and I 60 gm% rcapec 
dvely) Cases la 3 and 7 bad this least fall 
(044 gm % 046 giii.% and o 55 gm % re- 
■pectively) In the group of 3 patients dem 
onstimting the severe fall operative blood loss 
wai exceasve b only one Instance (Case 8) 
Postoperative fluid km was shghtlj leas tbin 
b the average case One of the 3 patients be 
amcinlectcd HowcTer replacwnent therapy 
was not adequate The average transfusion at 
the time of operation was 766 cutac centime 
ten with an additional 466 cubic centimeters 
durbg the postoperative penod (In Case 8 for 
simplTaty a 300 cubic centimeter plasma trans- 
foikjn lat the time of opera tloo] is Included with 
the figures for whole blood ) The hematocrit 
determinations show tbe same trend Case i 
had no fall but Cases a and 8 had hematocrit 
drops of 13 and 15 rcspe ctl vTly an bdicaliott 
that repiactment was entirely inadequate 
In a of the patients with a slight protem 
drop blood loss at the time of operatmn wot 
extreme (Cases 3 and la) TTie postoperative 
loss of fluid bto the pleuraJ space was no 
greater than the average No postoperative 
bfectionj occorred Coodienib/y more blood 
was given than b the firrt group Case 3 re 
ceivi^ 1500 cubic centimeters of blood at op- 
eratioD CaBe7was^ven7oocubiccentimeters 
of blood at operation and 800 cubic centi 
meters after operation Case i a received 2700 
cubic centimeters of whole blood during the 
rotko and aioo cubic centlmeteTS during 
first week following operation Tbe bema 
tocrlt reading! reflect the extensive replace 
inent the fall b Cases 3 7 and 10 was c 5 
and 7 respectively This comparison demon 


the drop was more marked and stayed at a 
low lev^ kpDgcr than b ncaimfected animals 
The use of whole hlocxl btimvcnously and 
serum btravcnously or mtrapleuralK par 
tiilly prevented the plaama protdn falL The 
most striking feature of the study was the 
marked lowering of plasma proteins by post 
operative mfecuon 

A comparison of patients demonstrating the 
most marked proteb fall against those who 
had a slight drop serves to anphasitc the cause 
for postoperative hypoprotebcmla. Using the 


•trotes the extreme Importance of masnve 
blood transfusiona If replacement dosely ap- 
proxunates the lost much less devudon from 
th^reoperative values occurs 
Toe fall of plaama proteins foflowmg opera 
tion is largely of academic interest unless tbe 
\ahie readies a pobt fufl'idently low to be of 
some dan^ to tbe patient Obviously if the 
preoperadve value was well over 7.00 grams 

C r ttnt the bsi of 1 00 gram per cent stHl 
ives tbe plasma protebs In the nonnal range 
It Is necesaarj to consider whether an appre- 
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CTable number of patients drop into a danger 
ously low Ic\’el which la usually considered to 
be in the neighborhood of 5 50 grams per cent 
Of Ibc ^2 operations reported here 11 caused 
the plasma proteins to fall below 5 50 grams 
per cent The lov.’cst rcadmg was 4 62 grams 
per cent (Case 8 in the lobectomy group) 
These 1 1 patients did not have a higher ma 
dcnce of infection than the rest of the group 
but thc> were for the most part cases m 
which smaller amounts of blood were given 
The fact that one third of the patients fell 
below 5 50 grams per cent following operation 
is a dear indication of the practical importance 
of this problem 

The prompt recovery that occurred m all 
but I patient m this group is partially due we 
believe to the hberal use of whole blood If 
the transfusion given at operation did notpre- 
^’enl a fall in plasma proteins blood was given 
bbcrally after operation until the protem level 
was well above s 50 grams per cent The fre 
quent use of the hematoent determination is 
a rapid simple method by which the amount 
of Infused blood can be controlled until a pro- 
tein reading is available 

stnoiASY 

1 A plasma protem fall of approximately 
ixo gram per cent occurred foHowmg major 


thoraac operations This drop ^\‘a8 constant 
it occurred m 31 of 32 operations reportc<l in 
this senes 

a The fall usuall) occurred from 3 to 5 da>i. 
following operation and was accompanied b> 
a similar decrease m hematoent hemoglobm 
and to a lesser degree red blood cells 

3 Tbepnnapalcausesof thcdropjnplasma 
protem were (a) diminished protein reserve 
(b) operaUw blood loss (c) loss of blood and 
plasma Into the wound and pleural space after 
operation (d) infection (c) inadequate re 
placement 

4 Massive transfusion of whole blood was 
the most satisfactory single therapeutic agent 
when the plasma protems were lowered due to 
hemorrhage 
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MATFRNAI OBSTETRICAL PARAI YSIS 

JOHN ^.OWNNEIJ MS PRCS [jaodon, EnylarvJ 


T he ttudv of those parts of t held of 
Investigiitjon m which different a*- 
pecti of knowledge meet on conunon 
ground might be expected to be a 
perticularh valuable one In luch tones of 
overlap the •cnilin> of problems from differ 
ent viewpoinU maj lead to their rapid atJu 
Uon It ts therefore mrprtsmg to 6r»d that 
tbete frontier terrltone* have fretjucntly been 
left reladxTly unexyikned Certain neurolog 
leal complicatloni of pregnancy and labor 
illustrate this point Although the comphea 
Uon* fall within the practice of the obftetrl 
dan bong neurolc^cal they are oaually of 
but little interest to him On the other hand 
the neurologist probahlj tees bui a small pn>- 
portioD of these caacs aod has as a re^t 
tendoi to regard the condiuoos a* rare com- 
plications of pregnancy and labor A stody of 
the well known teztlmkfl of obstetnes and 
m^dne reveals that, (or the most part, the 
neurological disturbances to be considered 
either have been entirely overlooked or receive 
but the briefest menuon This oe^ect cannot 
be attributed to the rarity of their occurrence 
and indeed it appears likely that weaknctt of 
certain mnsdes a lower hmb after labor na 
great deal more common than i* generally 
realised As a result of certain personal obeer 
vations It b believed that further hgbt can be 
shed upon this group of cases, and the purpose 
of thb paper is tbmfore to attempt to lead 
to a better undcratandmg of certam result* of 
tbe physical trauma of childbearing 

THE iroDEaN TxaemNO 
Under the title of qeuritb of pregnancy and 
the puerpenum there arc gremped together 
several condiUons of differing etiology In one 
group of cases tbe evidence of neurological 
disturbance is irregulaily distributed through- 
out the body and may be severe and wide 
spread It has been suggested that toxemia 

From Tta 8Qrs)i:il PnCovaklUma, B ButSoinfvS Uov 
[AaL Tbk pipfr iormed put oC tboB tffxvTcd (er tS* S14L 
dqpM •( LaaoM UamnltT end m tl DneUDf «l tfa* 
Tlalrtj Tliili^ I f rutiacin l ti«f< m (Ti IiJm i 


vitanun deficiency and puerperal sepsis may 
be Important etiolomcal factors In thw cases, 
This group is outside the scope of the present 
commnnicatioD however and will not be fur 
tber coDsideTed In a second and larger group 
the neurolomcal disturbance affects one or 
both lower umbs It takes the form of a so- 
called peripheral neuritis and may anse In 
pregnancy or foDow labor This paper is con 
cemed *olel> with tbe secood group of cases 
that IS neunta mvolving tbe lower extremities. 
The development of the modem conception of 
tbe etiology of thb condition will now be 
bricff> considered. Arguments against thb 
modem view will then be put forward Fmallj 
evidence for an alternative explanation will 
be given 

In 1854 Fleetwood Churchill collected from 
the hterature and hb own erpcTieoce a senes 
of cases of paralyns occnmrtc during gesta 
tioo and in cnUdb^ Cases of eeverai ^pes 
are re c orded and soane of them appear to unx 
been paralyses of cerebral ongin. Four cues 
of lower Bmb paralysis of the type now under 
oonsderation were indoded in nb coUectxm. 
One of these had been described by Beatty m 
i8j6. The author makes it dear that such 
paialyaes were weD recognixed m hb day He 
quotes Campbell u atb^ting the conditioo 
to the long continued presence of the fetal 
bead In the maternal pelvu (Fig 1) Camp- 
bell consjdered that thb wu doe to dispro- 
portion and beheved that it resulted In Injury 
to the ucral plexus. Church HI points out 
howe v er other author* haa indicated 

that the paralyiu might follow the easiest 
labor* u well u the moat difficult instru 
menial ones. He also states that Komberg 
recognized the coodition but disagreed with 
the obstetnaans view that paralys* was doc 
to pressure on the acral pleiui suggesting 
instead that it resulted from an accumubtkia 
of fluid m the spinal canal In 189s Huner 
mann stated that in these cases the muscular 
weakness almost always affected the muscle* 
sopphed by tbe external pophteal nerve. He 
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suggested that this was because the lumbo- 
sacral cord was injured b} the pressure of the 
fetal head He consider^ that the exposed 
position of this nerve as it crossed the pelvic 
brim rendered it particularlj liable to injury 
C^ig i) 

In 1900 Tliomas described 2 cases of lower 
limb paralysis after labor and supported the 
view of Hunermann He further suggested 
that the term maternal obstetneal paraJj^ be 
used to desenbe these cases and distinguish 
them from the commoner infantfle obstetneal 
paralysis In 1933 Beattie reported 3 cases 
and pointed out that In 2 of these the pre- 
sentation was such that pressure of the fetal 
head on the lumbosacral cord could not have 
been responsible for the neurological disturb- 
ance As an alternative be suggested that the 
ner\-cs might be injured during the application 
of the blades of the obstetnc forceps. 

It has thus been widely accepted that these 
paralyses arc due to Injury of the lumbosacral 
cord or sacral plexus b> the fetal head or the 


obatetne forceps The only alternative ex 
pknatjon encountered m the hterature is that 
of Lambnnudi (1924) This author objects to 
the view that maternal birth palsy Is due to 
compression of the lumbosacral cord by the 
fetal head He pomts out that the paralysis 
may occur on the opposite side to that through 
which the greatest diameter of the fetal head 
passes dunng labor and states that any mech 
anism which explains this rare postpartum 
paralysis should take into account the com 
mooer antepartum saabc pains He suggests 
that during the latter part of pregnancy and 
in labor a rotation backward of the sacrum 
occurs to enlarge the pelvic mlcL This causes 
traction on the lurntx^cral cords and as a re 
suit pam of sdalic distribution and less often 
paralysis appear It is believed that this 
author s suggestion of a common causative 
Icaon in saatica and m paralysis occurring in 
pregnanc} and the puerpenum is an important 
one Fu^er it is believed that his view that 
both, occurrences result from traction rather 
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MaUrnal ohstdncal paralysis tn (he dulnhu 
lion 0^ Ike femoral ncnc It has been mentioned 
that m some cases of maternal obstetneai pa 
ralysis the femoral nerve has been mvolv^ 
It IS impossible for such a lesion to be due to 
compression of the nerve by the fetal head— 
unl^ one assumes that in such cases the nerve 
has an origm and course unknown to anat 
omista. Ihc occurrence of sfgns in the dis- 
tribution of the femoral nerve is Tcadii> ex 
phcable on the basis of an mtervertebral disc 
protrusion In a personal senes of such pro- 
trusions there arc now several in which the 
chnical picture is that of a so called antenor 
crural neuntis that la pain on the anterior 
aspect of thigh and sub<mtaneoaa surface of 
the tibia and weakness of the quadriceps 
Examination shows a wasted weak quadneeps 
a diminished or absent knee jerk and an area 
of hypesthesia and hypalgesia on the antenor 
aspect of the thigh and leg In these patients 
the protrusion is at a higher level than the 
usuaL It may be between the 3d and 4th 
lumbar vertebrae or at the Interval above this 

The occasional occurrence of a parapl^ia 
after labor can be readily accounted for by the 
occurrence of a very lar^ disc protrusion such 
as that represented in Figure 2 One patient 
m the sei^ of 120 had a protrusion of this 
type and had evidence of a complete leaion of 
the cauda equina 

DISCUSSION 

It has long been recogoired that alterations 
in the structure and mobihty of the pelvic 
joints occur dunng pregnancy In modem 
times understanding of this fact has been 
augmented by the work of diniaans radi 
olo^stfl and endocrinologists In pregnant 
women the mcrease m the mobility of the 
symphvsis pubis aacroUiac joint, and sacro- 
coccygeal joint has been observed chmcally 
and indeed the Walcher pt»ition was mtro- 
duced m an endeavour to util ire this mobility 
and thus to faahtate dchveiy' m otva of con 
tracted pelvis. 

The ^vic joints have been subjected to 
I ray study and careful measurement with 
I’aiying results, Roberts (1934) has made a 
senes of measurements and comes to the con 
elusion that dunng pregnancy there is an 


average increase m the width of the two sacro- 
iliac joints of I millimeter I urther he has 
found that the average increase in the width 
of the symphysis pubis amounts to about 2 
millimeters Abramson Roberta and Wilson 
(1934) have earned out a similar investigation 
on the symphysis pubis and conclude that 
while the average increase m symphyaeal 
width during premancy is 3 to 4 millmieters, 
in 25 per cent of individuals the increase is 
greatly in excess of this figure The authors 
state that the change begins to develop m the 
first half of pregnancy and does not progress 
dunng the last 2 months They point out that 
this relaxation of the pubic jomts may give 
nse to disability and describe a group of 30 
cases with symptoms which they regard as 
being due to increased mobility of the pelvic 
joints Young (1940) also desenbes a group 
of cases in which he considers symptoms aris- 
ing dunng pregnancy to be the result of execs 
five relaxation of the pubic and sacroiliac 
joints. 

The cause of these changes in the pelvic 
joints of women has not been deeded with cer 
tainty But m lower animals it has been dem 
onstrated to depend upon an endcMmne factor 
A substance i>^ch has been named relaxm 
has been demonstrated m the corpora lutea 
and serum of certain pregnant animals 
(ffisaw 1927) When injected into female 
guinea pigs dunng eslrus rapid and marked 
relaxation of the symphysia pubis takes place 
A similar substance b«a found m the 
serum of women dunng the early months of 
pi^nancy (Abramson Hurwitt and Lesnick 
1937) These authors augMt that it is rc 
sponsible for the characte^tic jomt changes 
In women Indeed it would be difficult to ex 
plam the changes on any but an endoenno- 
loglcal basis since they begm to appear early 
m pregnancy It is also difficult to understand 
how the action of a jomt relaxing hormone can 
be restneted to the pelvic Jomts It seems 
likely that other jomt tissues would respond 
to the hormone and it is here suggested as a 
posabihty that changes may be induced in the 
lumbosai^ and other intervertebral joints 
It IS possible that such changes may be re 
sponsible for the fact that in a senes of women 
who had been pregnant and who were later 
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Fig * DlifrumnAtlc drawing of a acctloo nude tliroogh Uk Inmboaaml laterver 
tci^ diw , In drawing at left, a Urge pratnakA baa occumd, all tbe related nerve 
roota — Intradonl and extradural^-ore lojartd and a complete (aiada equina arndnuno 
resolti. b drawing at right, the cocniDOQ ^pe cf protruakn U maatrated. Thedora 
arwl Intnidiini roota are otipUeed and the tfccti of the protiuiim are con6jied to the 
dnile related extcadtaal aerre which b atretebed 

that m this patient a great increase in flxe of point of view of prophylaxis of low back and 
the disc protr\isioti occurred rapidly This saatic pain the strains of heavy work would 
prodaced what amounted to an almost com appear to be contraindicated at such times 
plete physiological section of the related extra S^nd it is obvious from the hterature and 
dural nerve and probably neighbonog nerve from personal eipenence that spontaneous 
roots on the left side were also injured his cure of maternal obstetrical paralysis fre 
pain was therefore eased but paralysiB and qucntly occurs However It is also clear from 
sensory loss took its place These neurological tic cases which have been reported m the 
signs show evidence of improvement only past that recovery may be slow and mcom 
after 4^ months This is to be attnbuted to plelc The 4 patients whose case histone* 
degeneration of nerve fibers following severe have been given had been severely mcapaa 
mjury at the time of the rapid cnlarganent of tated and in 3 of them the mcapaaty was of 
the protrusion and it is thought that complete considerable duration Operation wdl be in 
motor and sensory recovery can occur here dicated when the motor disturbance Is severe 
only if and when regeneration of these fibers and persistent even if pam be slight On the 
occurs Finally it is believed that a disc pro- other hand severe saatic pam which doe* not 
tnision of type (as regards sixc and rate of re^xind to re«t» may indicate operation when 
development) mtenne^te between tbe two objective neurologi^ disturbance is mild In 
just desenbed will be productive of tbe syn cases which fall into either of these groups 
drome of pam and paresis which syndrome m treatment by eiaaon of the disc protrusion 
eludes the 4 cases of maternal obstetneal pa can be confidently rccommendeii In other 
ralysia desenbed in this paper cases with subjective and objective disturli- 

TTiese observations point to certain Ibera once of less severity a conservative attitude 
\)cuUc conclusions. In the first place it would should lie adopted Rils will imply rest in bal 
seem that changes m the lower intervertebral for pain and splmting together with daily ex 
joints in pregnancy and the nuerpcnuin render crdscs and clcctncal stimulation for paretic 
them less fitted to withstand strain From the muscles If disabibtj persists after an adc 
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poutlon ahotn cxtcndonj of the awdium Into 
the tiblofibukr joint and e*c»pe of the medl 
am In c«ei of rupture of the ligjunents of the 
•jmdesmosu (Fig 4 4) 

c A ktcrii or roedi*! projection mdtb the 
central rt) p&tsng through ixilh ouJkoh bo 
that they are lupcrimpoacd (blmaDcolar 
\dew) u the beat po«tkm for ibowing 
extcnsoni of the joint cavity anteriorl) and 
poBtenorlj The wbtaloid jiint b vcr> weO 
•howTj 

d Lateral with the ankle rotated to throw 
the fibula behind the tabu (lateral victr) Thu 
position In fiome cases showi the extension 
into the tibiofibular joint better than b and 
u useful in cases of Iraaure of the posterior 
tubercle of the tibia. 

It will be noted that b and c are at right 
angles to each other and a and d alxoast at 
right angles K comparison of a and b wiU 
show if extensions upward in the soft tissues 
He ihBbtly in front or behind the malleoB 

The problem of dlutasb of the tilMofibular 
syndeatocuu will not be coraplcteU solv'ed b> 
accuracy of posUonlng alone owing to lo 
dividual ^vutioD from foot to foot Thu 
prevents identical films being obtained and 
tbiu destro>-s the absolute accuracy which u 
necessary if aeparaticcu nvaiored in miiU 
meters are to be taken as significant One 
point, bowev’er b worth emphasUing It has 
been staled by Brotner and others {Ashhurst 
and Bromer that in no circumstance* 
u a dear space seen between the tibia and 
bbula, in the normal foot and such t{^>ear 
aoce is to be taken as diagnostic of diswiatis, 
We ha^T several cases on reaird In which there 
u a visible space between both bones at the 
syndesmosis on either fide Its presence bdoo 
to the ihallcrtrness of the tabfofibnlar grooiv 
and b best shown b> the use of the 30 degree 
Inverted poeltion ■Hjc best evidence of di 
astasu in doubtful cases b obt^ned first b> 
accurateh comparable radiomphy in 30 de 
greet of inveriJoa of both ankk^ which may 
show a fignlficsai widemog of the Interspace 
Thb b fopplemented by radiography wlln the 
foot ertemaJly rotated and d^neied which 
•how* a further widening of the Interspace 
and finally If the lesion Is fo^iected to be In 
complete bv arthrography 


Radu[rapky under Strsiu Of the simple 
methods of InvTstigatlon thu method has 

C ded the most usefnl Infonnalkai in our 
( The fact that a to 5 percent of normal 
5>copk show a relaxation of the fibulsr coUa 
tenil Ugament allowing rotation of the talus 
of both ankles on InvennoQ of the foot 
renders compnrablc films of both ankles neces- 
sary when the noaltacm of Ini'emon b osed 
(Figs 5 n,b andc) We bait found do arnilar 
bgamentous relaxatiocs occurring nortnsUy 
which affect the other poaitions of strain 
The I’aneties of strain used and cates for 
they are of xalue may be summaruxd 
j /myrnen— (tibiai fienon) of the hind 
foot Used in cases of suspected damage to the 
fibutor conatcral ligament and Its most fre 
qucQtly injured fasdoilus the calameofibU' 
tar band Thb commooly shows a rotatiem of 
the talus of from 5 to 35 de g r ees . Usoafly a 
rotation of 10 to 15 degree* b found thb b 
secondary to a rupture of the caJcaneofibular 
fibers. If the roUllon u greater than thb 
anterior fibers of tbe capsule of the joint on the 
external side and the anterior lalofibuUr liga 
jDC9t are torn If the rotation exceeds 45 
degrees the post eri or t alo fibu Ur ligamen t b alM 
damaged it b difficult to state whether It b 
roraptctely tom as its altachzKHts leave it 
cofuiderable mobflily Correspendmg fibers 
of the poatcToexlerc^ ^ ^ cspenle 

are of ctTursc abo tom (ngs. i a and b ) 

7 EsTTsion Thb b us^ few suspected rup- 
ture of the deltoid ligament In rupture of toe 
antcHor fibers (partial leaJotu) a rotatioo of 
10 degret* may be permitted In cotnplele 
Jcsioos a 35 to 45 degree twbt of the talus 
occurs (Fig a) 

3 Fhnlar Jfemn In hypereitcnslon in 
juries the anterior fasocull of both coQsteral 
ligaments may be tom In such a case the 
lower surface the tibia and the upper surface 
of the talus lose thrir coneniitj ksion b 
a romroos cause of bimaUeoIar signs of cwaln 
with a negathe radiograph The bfmalicobr 
radiQgraph b used (Fig 3) 

4. Esimud rolali^ iht /uoi Thl* U Ufed 
In cases of doubtful disstssl* and result* in 
opening op the syndesmotis. The antero- 
posteriOT radiograph in 30 degree s of mXTriion 
t osed (Figs. 4 a and b) 
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Flf. I Ridloffraph under inrcfilwi itraln t,kft,Kor 
nal ukk. b Twmty degree roUtloo of ulco, emoted 
»ith mptnre of tbc cilcaneofibaUr Ugimcnt. 

FTg. 1 fUiogriph under evenk« ttnla. a, left, Ra|>- 
tureofdeltddbgament b Tbe lacnccaK tbowrng betbog 
in 7 iretlu. 

3. Radiograph In planlai fleaco ahowina rop- 
ton of the opaw anteriorly and mptun of the ao* 

The esseQtial importance of this method is 
the distinction between the sprains and com 
plctc ligamentous rupture The more often it 
IS earned out the more surprised one will be 
to discover complete ruptures with the mim 
mum phj-aical signs In cases with bilateral 
relaxation of the fibular collateral ligament it 
IS necessary to distinguish recent from old 
lesions because the presence of this abnormal 
It) makes the determination of the degree of 
damage clmicalU impossible We would also 
like to draw attention to the significance of the 
frequent occurrence of 8c\Trc pain o^Tr the 
onlcnor tibiofibular ligaments. The cxtcnsiiTi 
hemorrhage around the fibula in both cases 
results m the damaged hgament being diag 
nosed as l)'ing bcloa the position of moxiinal 
pain In our senes this resulted in numerous 
in&ccuralc diagnoses The fact that pain oc 
curs oN’cr the antenor tibiofibular ligaments is 
due to the strain on the simdesmosis produced 
b) the rotation of the talus around a horizon 
tal axis forang apart the sides of the tibio- 
fdiular mortice This is perrnitted b\ the 
tcanng of the calcaneofibuiar ligament The 



Ft* 4. 


tcrior fiben at tbc deltoid llgumcot which tccoinpcLiilci 
•evTTc Cut degrrt txtcmal rotation frmctnra erf the Sbolt 
Fig. 4. RadJofrapb under cxtenul lotalioo ttnio 

a, left, NonnaJ view In 30 defect joternaJ rotation, 
•bowing llbSoftbuLr fyodcinoils of found aoUe Qdt) 

b. Vtcw in M degree* IntemaJ roUboo erf lecood degree 
abdaclion irwctute wilb dimaia, fbowing opesing of 
•yndcBBom usder estersaJ rotatioD itnin (right) 

antcrotibiofibular hgament being the tighter 
of the two hgaments of the sj'ndcsmosis is first 
sprained and being subcutaneous is easd) 
aJffccted b\ digital pressure The calcnnco- 
fibular ligament is overlain b> the fibula and 
leas accessible to the touch 
The four vanetie* of strain enumerated 
were also used in cases of fracture in which it 
was felt desirable to obtain further informa 
tion concemmg ligamentous damage An ac 
curate anal\*sis of the seNTnt) and distnbu 
tion of the bruising and the radiological ap- 
pearances enable one to deduce this dinicall) 
if one IS farmliar with the mechanism of frac 
ture Ini*esUgation did scrix to emphasize 
the fact that the common external rotation 
fracture of the lower end of the fibula ma) be 
merely subpenosteal show sbght displace 
ment or ma) be accompanied by considerable 
displacement with tcanng of the antenor por 
tion of the capsule and antenor fibers of the 
deltoid The treatment of the fracture must 
thus be adapted to the hgamentous damage 
and no single method is satisfactorx in all 
cases 
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j BIUltTil hypcf iau tihiy t ih^uiUriorat RoUIkd o< Uhu on bcMb 
fUa immKB, cotvdtUoD nrt tk in 4 pcrrcnt of uinjaml kJiUn The 
df| i rt of rotatwin aiie* (rotn % I j d<xmi (U tkont anntbcua ) tL Pboto- 
|T«pb t ihcK Lbr bnorran] lOTnsMB of ibt kI* of tke foot b, Tm rifbt 
Uf c. Tke Wl *nlk 


A«TOTOORArrr\ ot the AKCLE JOIKT 
Artlirt^rtiphj hai not been dc\Tlope<i in the 
British Isles to the same extent as m America 
and the Scandinavian countnes in spite of a 
proNTd if limited field of mcfulnest. There ts 
still a prejudice against the cooNtylng of u» 
fectloo by puncture of a jouit cavity in spite 
of the bannless results foCosnog the thousands 
of mJecUons which hav^ been made In those 
cases and others not reponed here In which 
the rn^ium wms not satisfactoni) introduced 
Into the joint and in arthrograph) of the knee 
DO ill effects either local or general have been 
observed to follow the procedure The In 
vefUgation of the ankle Joint was undertaken 
in an attempt to solve the cocnplex mechanical 
problems presented ankle injuries, b> get 
ting further Infonnation concerning ligament 
rupture After it had been carried out in a 
series of typical cases the procedure was then 
used on!} in those in which added information 
was rcouired 

do not pretend thst the method has a 
wide sphere of use In our experience more 
useful information is gamed bv radiographv of 
the Joint under strain during general ancstbc 
SIS The results of arthrographv confirming 
the findings of careful observTia who have 
made postmortem examinations on receotl> 
Injurea ankles are at least mtcrestlng com- 
parative evidence and bring hosne some cs- 
Bcntial and often forgotten polnta. In a few 
cases the method is of diagnostic value and 
gives Information otherwue unobtainable 
partinilariv In questions of partial separation 
of the tibiofibular syndesmosis. 


Tctknifne As a contrast medium ‘pj'e- 
losil brand of cliodone was usctl The amount 
used was 3 cubic centimeters which waa in 
errased to 6 cuUc centimeters In some cases 
with marked ciTuaons of blood into thc^nt. 
Tbe introduction of such a small amount into a 
Joint even assuming it entered tbe arcolation 
tliroogh a fracture can haw no general svs- 
temic effects of Importance compered with 
those which might follow 30 cubic ceDtimeters 
Injected inUnvTnoual) b pvdographj The 
lo^ reactloD b pnmanJy important and no 
ill effects were noted there were no com 
plaints of pab no swelling and no alteration 
ID progress which was not attributable to the 
original m^ur) This u in confonnltj with 
the recognised low toxicity of the drug 
Our cases were ah done under gcoeiml 
aneslbesla, as a prelirrdnarv examination 
uiMler strain was to M made and comparable 
pfetures of the oppowte anile were olten re 
quired Pentothal was alwaja cmplo>Td 
After skin preparation the anterior o^iect of 
the |o<nl was nabted with iodine and a long 
hne bore needle was mtroduced bto the Joint 
without tbe 8)*Tbgc being attached On re- 
gurgitation of miiri blood and s^iKivial fluid 
the medium was Injected In older cases, no 
fluid reg urg itated and It was necetsar} to rctv 
on the sense of touch alone Entering througt 
the capsole and contact with the smooth sur 
face of tbe talus can be appreciated Striking 
the jomt cavdtv is not easy If bdged from the 
sup^oal nature of the Joint and at first 
•osne bjections bekrw the anterior tendons 
on the dorsum of the foot were made. 
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Hb. 6 Tbc aontul ulliro(ni:pli.a, tWtloa lodcyrtts Intcmil rotitkm Sbowlnj; 
tbe UToal rtxmdcd eitrruion oodcr the aDtcnor po^oo ot tbc ddto^d DmjncnL b 
PcFiItian jodrerre* inlefwJ roUtion. Tbe amllam In the lynovitl erten«oci between 
the tibu and mrah ibowi poody (Compare FI* 9b ) c, Piwtion HmalleoUr Note 
the IndcnUUon made by the tendon ol flcxoc haUuda In the poatenor aspect of 

the joint, and the extec^on ct the capsule don q the neck of tbe tifua. 


The Injection can be made to either side of 
the anUe the needle being entered at the 
level of the lower surface of the tibia just m 
side the antenor margin of cither maikolua. 
The posterior approach ofTers greater diffic 
uUics and the risk of damaw to the postenor 
tibial arterj and nerve* if the postcrormedial 
route is ciuploj-cd In practice wc used either 
approach entering the needle on the ode 
awa) from the area where dama« was sua* 
peeled m order to as*oid any risk that spUhng 
might confuse the picture Following the m 
jeetion the joint was manipulated a few limes 
to diffuse the medium through the caMt> The 
ftdlurc to diffuse into the required area ma\ be 
responsible for some negative findings which 
should be posiUi'c Th«c cannot be off^^t 
cntircl) b\ increasing the amount of medium 
u«cd as large amounts tend to leak through 
capsular ruptures and reduce its concentrn 
tion in the joint at the same time increasing 
the number of confusing shadows 

Injections were made at an> time from i to 
7 dajs after injury in recent cases In ihc^ 
capsular tearing was as rcadilj seen on the ist 
05 on the 7lh da> The reduction in swelling 
i\hich occurs after a few daj'S rest with the 
leg deviated simplifies the injection though 
the more distended the joint capsule the more 
rradil) the joint is entered Iso observations 
were made as to the length of time the con 
trasl material persisted mlo the Joint but 
Mti«farloiy arthrographs rs-cre obtained up (o 
half an hour after the injection though it is 
ob\inu 5 that the sooner alter the injection the 


radiograph is made the better the contrast 
and defimtjon 

Tfu narmaJ arthrograph No umnjurcd 
ankle was examined and this account is de 
ri\Td from forming a composite picture from 
the \'anous normd parts of damaged ankles 
The joint space shows as a thin hne between 
the upper surface of the talus and the lower 
surface of the tibia The hne extends down 
ward in the anteroposterior \ncw to just below 
thcjnalicob rather lower on the outer side In 
one ease a small fringe of s>Tio\'ial membrane 
indented tbe medium on the inner side below 
the medial malleolus The antenor sac of the 
8 >T 3 ovial membrane extends forward along the 
articular surface of the talus and shghtl) be 
%ond An extension of this sac ma\ show on 
the anteropostenor film just below the medial 
malleolus where ft bulges out mcdiall) to the 
tibialis anticus tendon This antenor sac is 
best shown in the true lateral projection (c) 
but in the anteropostenor mcw furrows due to 
the extensor tendons maj be seen There is a 
small posterior sac alvi best vicn in \*icw (c) 
which is freQucntl\ notched In the tendon of 
the flexor haltuas longus end ma\ show other 
tendinous indentations This sac is alwa\*s 
situated aboN’C the postenor process of tfic 
talus (or the os tngonum if present) and must 
be distinguished from the postenor sac of the 
postenor talocalcaneal joint which extends 
backward along the upper surface of the cal 
cancus and is below the lateral tubercle of the 
postenor proa‘«;5 of the talus (Hg 10) Thi5 
latter VIC extends \Tr\ much further po^icri 
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j tcft AjtkfDpnpt) atioafaf reptw al caicaoto- 
ibulsT portxiQ ot tbe fibalv caQAlml kniwrit and the 
aaiToa Mci ol anpuf ftnU b«ta«cn tbe bme and 
pcncalcn aad ti ttarhtd hxamma (ccrnpan Pif. ) 
rif a. Arthmcrapli rbrmaOcalar rm) iboamf eacapc 
ol tbe cootrait » ediim aotrrkirty (ranjiarv Flf 3^ 


ody Commool> In caaes with good fUlmg a 
imin extCMion upward ia acen bctfrecn the 
tibia and fibula This ii most ck^v aecn b) 
b and cometimca lo d posUani 

Stereoscopy ma> be of value b tome case* 
to eluddate a paiiicular shadow but we do 
not feel that its employment as a routine 
procedure is worth the ertrm time and films 
expended 

The abnormii oflltngraph Arthrography of 
the ankle demonstrates a number of anatom 
teal facts on the living m a read> and utb- 
facton manner 

/ StU ej rafiHre d/ liganwtU TTie escape 
of the contrast medium from the joint around 
the lower end of the fibula outBnes perfccUy 
the shape of the booe and usually runs a short 
course with parallel and even borders before 
expaixllng Into the subcutaneous bssucs over 



Flf 0, Wt tHbrofTapfe (bbMOrotftr tew) •bmlnx 
amnwaoltao et tW uUe wlLh tbe lubtJKkSd }ob)t •itd 
atoUHB tot IlcRr ksBad* tcD}r>t SkeatO, cad tk« 
kxwe Mic c< tlM tnhrtWd Joint rrle^ns postrrloch no 
lb* HiTliee oi tbe entetoM. 

ArtbrricnfJt ot tbe nnble (btenl Tt(w> sbpv 
tbtntrnioa c 3 tbesetSaio b elaetp iW tlbln 

and t u Abnonul betfbt, tostatlai putkl 

(finitMi* 



Fl( 9 1, left, AitbnifTifib tbovtirf CTtenikB ot nediuiB 
(at (b« penra^ tendm tbeaUa and Into tbe ibeatb ot 
&txcr bollaaa lonam. b Suie cue (bmlAc tbe crtettBon 
ol the awriftm hito tbe tyrtr-ttl caWtj' o< tbe Utdofiba 

kr ly iabwuu ak 

the malleolus. This narrow even bond re- 
presents filling 0/ the space between the torn 
hbropcricstear attachments of the ligaments 
and the booe— well recognised at ope:^on or 
postzconrm as the common site of ligament 
ous rupture (Tig 7) We were unable to 
demonstrate any case m which tbe medium 
escaped through the lifarocut Tbe common 
vanont is transverse fracture of tbe maUeolui 
and here the medium escapes through tbe 
fracture hne We regard it as highly Improb' 
abk that a sprain ever results m ligiunentcnis 
lengthening be>ond its elastic Iimita, 1 e re* 
presents scattered ruptures of fibers through 
the ligament with no break In Its contour 

A sprain is due to a partial separation of the 
fibroperfosteol attachment of the hgamefit 
whicn alone ran acaxmt for the rapid and pro* 
fuse berooTThoge which accompania even 
minor sprains. 

» Rupture of Ui§ c^pxuk cf til jnni This 
may shed further light on the seventy of in 
Jury Thus in first degree extemal rotation 
fractures of the fibula tie talus and lower 
fragment of tbe fibula may rotate backward 
thus tearing the anterior capsule of the anUe 
and finally the anterior fibers of the deltoid 
hgament Examlnapon of tbe anuunt and 
site of the hemorrhage aDowi this to be 
deduced clinically and it is confirmed by 
arthrography (Figs. 3 and 8) 

j Anatom!^ communication of the ankle 
Joint with the tendoo sheaths of the pcroccii 
dbiafit posterior and the extensor haDudB 
longus have been recognljcd as occurring 
normal]) (Fig 9) Their frequent occurrence 
in bgomenloui rupture b w^ demonstrated 
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b\ arthrogniph\ The pcronca! sheaths arc 
itwoK’cd m c\‘cr> ease of rupture of the fibula 
collateral ligament and in almost c\'cr} ease 
of rupture of it| most comraonij injured por 
tion^ the calcaneofibular hgaraenK It is im 
possible from our examination to deduce the 
madence in normal anl Ics but this is ob- 
\ ousl\ fairl> high 

i/ Communication between the anUe and 
the subtaloid joint is also of recogruxed normal 
occurrence It occurred at tunes m our senes 
in joints in which it was not speaali> likcK 
to be produced hj injun. which suggests the 
frcqucnc} of its normal occunrence It b par 
ticularh common in cases of partial or com 
plctc rupture of the fibular collateral brament 
or injur> to the lower end of the fibula (Fig 
10) It IS interesting to note that this jomt 
ma\ be entered bj introducing a needle be 
tween the fibula and the talus until it strikes 
the dorsum of the calcaneus 

OBSERVATIONS 

The traumatic problems to which artbro- 
graphj offers some assistance are perhaps of a 
theoretical nature and not to the taste of a 
practical surgeon It docs giv'e mformatJon 
abich is obtainable in no other manner and 
it U possible that m a larger senes o( cases 
vimc more interesting and important points 
would come to light 

i Diastasis Complete rupture of both 
anterior and posterior tibiofibular ligaments 
can alwa \5 be determined b) accurate radio- 
gmph^ without revirt to orthrograph} In 
partial diastasis i c lesions ln^•ol\^ng the 
antenor or postenor tibiofibular ligament 
alone arthrographv offers the onh av’ailablc 
method of proof Inoncca'cCFig ii) which 
would hav-e been regarded as a moderate 
sprain of the antenor tibiofibular ligament 
tiartial rupture was shown to haw occurred 
To be of VTiluc it 15 ncccssan that the arlhro- 
graphv be earned out carl) as the narrow 
i-pacc between the tibia and fibula rapidl) 
fills with clot and blocks the extension of the 
mctlu m In certain fractures of the fibula 


due to indirect vaolcnce apphed to the Iowtp 
end of the bone onl\ the antenor tibiofibular 
ligament is ruptured and if it is desired to 
prow this arthrograph) must be cmplo)‘cd 
The field of use is rather reitneted but in 
this as in other rare fractures is a wluablc 
source of additional information 

3 Distinction between old and recent 
lesions In the hN’permobile ankle which has 
been the seat of old injurv and possibh shows 
some small flakes of bone m the bgamenls it 
maj be difficult to determine chnicall) how 
much of the relaxation of the collateral hga 
ment IS due to recent damage (which will 
respond to treatment) and how much to the 
old injury In such a case arthrograph) is 
a valuable method of accuratcl) determining 
the degree of recent rupture present and so 
allowing an accurate prognosis to be made 

SUUUARV 

I The techmque of arthrograph) of the 
ankle is described 

7 The appearances of the normal arthro- 
graph of the ankle are shown 

3 The anatonucaJ features of ankle m 
Junes demonstrated b> arthrograph) are 
enumerated 

4 Its value in the supplementan examina 
Uon of ankle lesions is small and confined to 
rare lesions partial diastasis and the distinc 
Uon of old and recent injuiy 

5 More information of diagnostic value 
can be obtained b) radiograph) of the joint 
under strain 

6 The appropriate cases in which strain 
should be cmplo)^^! and the tvpcs of strain 
used arc enumerated 

7 The findings arc based on 3^ cases cx 
amincd bv arthrograph) 

RLrcRi sens 

I AxBactsr and Biowul. Arch SaiT *9*^4 5 
j Bov\iy J GaucT A CompJrtc Outline erf I raciarr^ 
r 40J Lnodon Wm Iltinmuan, 041 
3. IIavjct C j Acta ndioL, 104 n jS 

4 llcatxi? J k. rVoc R. XI_ 1944 iS S- 

5 Woirr V. Nord Mrd 1940, 8 J449. 



THE EXACT ANATOMY AND DEVELOPMENT OF THE 
LIGAMENTS ATTACHED TO THE CERVIX UTERI 

R. M H. PO\\'ER^ M D CM Montreal, Canada 


A GOOD deal of uncerUdnty and conflict 
/\ of opinion rtl Ua aa to the exact nt 
/ \ lach^ent and devclq)mcnt of the 
Ugamcnta connected ^rith the cer\ii 
of the uterus and their relationship to aur 
rounding structurea. Aa the Ugamcnta arc of 
much importance in gj’Dccologkal and obstet 
rical work it would aecm that an understand 
ing of thmr exact anatomy and de\’elopment 
would be of great help in plannmg operati\*e 
procedure* far this field 

Some of the reaaona of misunderstanding 
may be attributed to (a) lack of unanimi ty In 
deaodptkin in the various tcztbooka of anat 
omy and the diverae methods of arutocnical 
demonsliatkni (b)diffefenceofopLnionamo(ig 
gynecologiata a^ obstetnoaos both as to 
their surgical anatomy and to tbdr functioD 
(c) Indiii’viaal varkbllJt) in morbid and In 
normal cases. 

Becanse of the extenshe material bvohed 
tha study wiU be divided into three parts. 

Part I The lateral Dgarnents of the cervix 
uteri (Mackecrodt) 

Part II The pelvK fasda with its embryo- 
logical devclconxnt 

Part rn The dmical significance of the 
pelvic fascia in obstetrics and gjnecology 

LITEKATUU: 

The importance of the connectivT tissue In 
the subperitoocal space was almost completel) 
overlooked by the older anitonusta 

Vircberw originally defined the parametric 
tissues asthekxne fatless annectiv'e tissues 
with abundant blood vcskIs and lymphatics 
which Burromid the lower part of the uterus 
and the upper part of the vagma 
W ith the (fcvekpment of gynecology came 
a keener interest In these fascial structures. 

Fnat DiputDoit W UcGDl Dwrtrmtj 

*rVw» b.l | ««i ^ mi ■[^TTru f — an aX]TMaa to tkiCDOTKT 
Fnl of UcLkfl D m i uM f lar 1 1 ■■ n~S fmf Ib kid of tU» 


A very stimulating paper on the normal and 
abnormal positions the uterus appeared in 
the Anktv fun GynaecoUgie in 1895 by Ahnn 
Cari hlackimrodt under the caption Ueber 
die Unachen der normalcn und pathologlscbcn 
Lagen des Uterus HIi rise to fame was in 
teresting He was bom November i» 1850 
and di^ December 29 1925 Mackenrodt 
was the son of a landowner near Nordhausen 
(Harx) who insisted on all his three tons 
studying theology Alwin Carl aooo defied 
the old man hung theology on a peg and 
studied medicme graduating at with a 
thesis on Chloasma uterinum He worked m 
Voikmaim a surgical cEiuc, started practice in 
1686 at Strassfurt and at once a wide 
rcputaUoo by saving manv children by tra 
cbeotemy In a severe diphtWia epldemk. In 
1890 he went to Berlin as gynecological assist 
ant to August hlartin, and start^ his own 
private clbic b 1895 Though he refoaed 
offioai connection with the umverrity his 
sucteas u a teacher and operator earned him 
the title of profeaaoT b 1904 

A blbbocraphy appended to bis obituar) 
lists 75 of ha pubikatkini one of which has 
stood the add test of tune and still bears his 
imnw namciy that related to the preaent 
work, b whlcb hlackcnrodt summanzuig pre 
vKms work on the constituents of the tism at 
the base of the broad ligament added his own 
findbga. In this paper hlackenrodt empha 
luea toe action of a band of connective tissue 
wbch be calls the ligamentum transveraale 
coDi 

Mackenrodt defined it as follows 

At U» sxl ot the Ttrtfibcsl cotuia . tfce pd -ic 
(udi cu be teen to fivr rise to ttn»( cud wUefa 
Is Inaoted int Ux UtenU wsB of tbe oJhim terl 
The ptmTI freak center of areolar tame bet we e n tbe 
foUa of the peril o ue uj n. In tbe broad lifamcnt, b 
afaaxpl^ to be defined frAn tbb fibrais band, wblcfa 
befiu at tbe mtcmal ca, and (prints from tbe pelvic 
fasda \\ e speak, tber ef oce d tbe broad l%ameot 
only as tbe corerinf tba aterioe body and caD 


wi. od !• C f lUrta Hr aiDda ud Him 

dwa prepDmlJtt of (Sh ps^sr 

390 



l^OWER ANATOM\ OF LIGAMENTS ATrACHLD TO CERVIX UTERI 391 



Fig I Ijiteimi Ugimcnt of cervix uteri (Mackenrodt) FTg * Right Ixtenl ccrrlcxJ Dgtnient (Ifxckmrodt) 
viewed frwn tbcn,e pretentmg Kipenor lurface (PiDbe »eenlroin tbove xnd behind, Utenn deflected obtiqneiy to 
n Oder ureter ) left, utenociTtery interiorly Ureter In petition / Supe 

rior coriact. i Posterior niriact j Levator ani faaaa. 


the Utcrul band to the colluni the ligamentum tran5- 
vemlc colli It b the chief means of fixation of the 
ntcrua and camei m its upper margin the chief 
artery the artena ntenna. SoKMth muscle fiben 
extending laterally from the cervix arc found con 
Btantly In this regioa. 

As a sort of contmuatioa downtrard of the 
mentum tranavenale coOl tbort fiber bundles cpnng 
from the fasoa of the levator am and are attached to 
the coonecth e tissue sheath of the lateral wall of the 
eivmg It a broader hold. These fiben run m 
front of the ischiorectal fossa. As a result of tlus 
firm lateral fastening of the vaginal canal to the pel 
VIC fascia the mobmt> of the lateral walls of the 
vagina is much less than that of its free aotenor and 
posterior walls and further the cross-iectlon of the 
\agini IS fairly constant and m the resting state the 
anterior and postenor walls arc in contact The well 


known H-ihaped folding of the vagina here finds its 
explanatson. 

The other features of hia paper arc as fol 
lows He investigates the factors which hold 
the uterus in its normal position of antever 
Sion and anteflexion He described the closure 
of the anovaginal cleft by pelvic fasaa which 
sends Arm l^ds to the cervix and vagina 
He describes the cervix as being held fast in 
Its einbr>*ological position by bganents, and 
the normal anteversion and anteflexion takes 
place by the bending of the cervix— not the 
corpus The utenne body is kept in position 
by its own weight and mtra abdominal pres- 
sure not by ligaments He supports this lat 








ter iiiKjing bv atating that he hai o/teo in the lend to the /lilinec of de»cnntion aj aeen in 
cour*c of a lafiarotom\ resected portions of the adult pehia. Madienrodi perhaps, even 
the round ligament and rctrtr.TTteu the uterus underestimated the ligament in this respect 
expenmentall) but that he has aJwata found There is ronsiderabJe dj>TrBjt> of opinion 
in subsequent ciaminatlon In the case of a on the anatomical topograph) tod function of 
health) nonpregnant utena that the organ the hgamenls desernJed by ilactenrodt Dis- 
would ngbt Itself and be found antewrtai cuaiioo still exists cocHremmg the part whkh 
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UtenU pelvic wiB ctvtt a cotmderable height 
plsdiig this UgatncQt a very rtrong postero- 
latend attachment anit perch which acts as a 
wide lateral pliable hntioD smlh. This bit 
ter Is of fuDoamental \'alQe cunicany— when 
one considers the (imctnos of the ligament 
from a supportive viewpoint gynecolo^cally 
or Its cQmoal value In the ph>-slology of par 
turitloo \ very definite foramen u formed at 
the medlocaudal aspect of this poatenor sur 
face where its fibers biend with the fascia of 
the levator an! which is attached to the Jower 
lateral wall of the vngma (Rj j) 

Frcm the antenca: aspect ss viesred lo 
Figure 3 It wfU be oot^ that the medial 
fibm of this sortace fuse firmly with the fas- 
cia on the IstciaJ waB of the up^r third of the 
vagina, while the lateral fibers blend with the 
vttceral fasda of the levator ani muscle Thb 
b the shortest of the three surfaces, because 
there Is an acute nse In the levator an! mus- 
cle In its pubococcygeal fibers in this area- 

OBSERVATIOXS FROU STUtlY 
The lateral ligament of the cervix oterl 
(Mackenrodt) b therefore a weD defined fas 
dal coniiecll>'e tissue capsule, which In timns- 
veric sections has the form of an m\-arted U 
onglniting from the anterior loperior and 
posterior marginal walls of the supravaginai 
cervix with attachments to the vagina It 
mnpft ts of a superior anterior and posterior 
surface 

The tuperiev surface (Figs, i 4 s) The 
fibers paaiiDgposterobtermll> InsgentkcnrNT 
insert into the levator aiu white line (White 
line of the pelvic fascia for all practKal pur 

C considered conjointly ) Guided ob- 
y and medially crvTr tne lateral margm 
of this surface by an oblique fasdal hand 
(Fig i) from the posterior to the anterior leaf 


of the broad ligament, the ureter runs toward 
the iTslcal trigone about a Iwlf to three qoar 
teis of an Inch from the lateral cervical mar 
gin on the right side and about half an inch 
on the left side (Fig 5) At t^ extreme Ut 
cial marrin of thb lurftce the uterine artcrj 
crooes tu ureter at right angles and follow 
ing the anterior margin traverses the superior 
surface of the ligament to the rupravigioal 
cervat where It divides into asccnolng lower 
uterine segment and cervical brancho the 
tatter piercing the UgamenL 

The \eint cncapsolated in pelvic fasda arc 
on the posterior aspect of the superior surface 
The utenne arterj b an mdlvidual entity near 
the anterior arocct of this surface demarcat 
ing the line of deavage between the bterai 
bgaincnt and the adjacent ccr%’iccipnbfc fascia 
(Fig i) 

Toward the lateral third of the broad Hga 
DQcnt a fasaal laminated sheath spreads ob- 
liquely from tbe posterior to the anterior leaf 
of the brtiad ligament This fssdal reef 11 
instnimentaJ m deflecting the ureter and uter 
Ine artery to the antenor aspegt of the superior 
surface 

The onleft^r surface {Fit 3) Thb appears 
ofoaliy to be of a thinner texture and has a 
smaller surface area than the other two sur 
faces. Its fibers are directed laterally and 
CBudally to terminate in tbe levator am fasda. 
Here the levator anl muscle rises sharply from 
a narrow hne Tbe upywr medial third of the 
ligament snth the anterior border of the supe 
rior surface forms an elUpticai incomplctr 
hiatus for the passage of the ureter (Fig 6) 
The oterovaginal fasoa (ccmcopobic) blends 
with thb surface (Fig 7) 

The posStnor s^ace (Fig 3) This b the 
best defined end Wgest surface are*. Its 
fibers extend potterolaterally and caudally 
to blend with the levator fasda. Its most 
posterolateral extremity b fixed at the bchfaJ 
spine Smooth muscle fibers extend from the 
upper thud of the vagina (Figs. 7/81) and 
Inaot obCquely into the Inferior and medial 
aspect of Uie superior and posterior furlaces 
of the Ugament (Figs. 7 8) 

Thus the three surfaces of thb Ugamcnl en 
dose a space which In the normal adult con- 
tains areolar tissue and smooth musde fibers. 
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Fig Id. ScmidligrifDiaitk n pm ccUtJoD of pehric &00T with right 
UUenJ cerrlcil Utcoest thown m podtkn. (Oe the kft ride the £ii«d» 
itfA becB moovcd to ihour tbo oiMUxtTlDg nsuKles.) At the Utml caA 
of thb OguMst the ateriae «rta7 m tecs aoHiDt the anteT At 
the medltl end of the Bguneiit the lomted T7<fcbepc4 cntfiae b vti] 
tbowtL. The anil hum thoert the Hnjaeot trom behind, Note the 
hUtot tt the lower border of the poete^ mfec^fcr farther descripK 
doe tee text. 


X/>oked at from m froat, this space ia tri&ngu 
lar The base of the tnangle facmg caudi^y 
and lateralward is formed by the superior 
layer of the levator am fasda 

On account of tts mverted U-shaped stnic 
ture the ligament is capable of great expan 
Sion by an opening out of its anterior and 
posterior surfaces and thus is able to meet 
physiological requirements 

UETHOD or APPROACH (iTO 9) 

The simplest method of approach to expose 
the lateral cervicftl ligament is to secure the 
utero-ovanan ligament the tube and round 
ligament and open the broad ligament com 
plctclv down to the bottom of the clear space 
The anterior and posterior leav’es of the broad 
ligament are then readilj separated exposing 
the ulenne arlcrv and supenor surfaci. of the 
lateral ccmcal ligament 
Few other structures in the human bod> 
h^\x enjoved such a varied nomendatnre 


Among others the following designated titles 
have been applied the parametrium (Vir 
chow) the cardinal ligaments (Kodc) the 
vascular sheath (Charpy) hypogastric sheath 
(Pierre Delbet) the uteroilii^ process (Sav 
age) transverse cervical ligament (Macken 
r^l) tumca vasonun uteri (Merirei) liga 
mentum lata lateral pelvic hgaments, h^ 
mentum txansversalc colh the sustentacular 
apparatus (Bonney) the lateral ccmcopelvic 
ligaments. 

The anglidred version namely the lat 
cral ligament of the cemx nten is a more 
meanuigful and purposeful terminology and 
ua keeping with the pnndples accepted at 
Basle In 1895 by the Anatomical Soaety 

BUUUASY 

Figure 10 A well defined fascial ligamcn 
lous connective tissue capsule in the form of 
an inverted U Is attaclKd to the anterior 
supenor and postenor marginal walls of the 
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supravigkial arm. Latenlly md Jnitrioriy 
this caiMale U attached to the levator ani 
white Ime and to the levator ooifaida. It has 
anterior superior and posterior lurfacrs 

The rtfenw turfete presenta large \tina on 
Its posterior aspect while anteriorly the utcr 
Ine artery Is an indlvidtial entitv coursing 
above the (asdal surface and marks the line 
of dearage between tlus sorfaa and the ird 
cal fascia. 

Toward the lateral aspect a reef of fasaa 
extends obliquely Irom the posterior to the 
antenor leaf of the broad Lgament abo\*e the 
capsule and deflects the uterine artery ante 
rxmy and belpa to maintain the nreter (n Its 
litcnJ position At the extreme lateral aspect 
of this surfare the uterine artery crotses the 
ureter at a right angle The ureter tr»\'en« 
the anterior margin of the surfaa In a pre 
formed fasdal grooiT. 

The aMlerior turfatr Is the smallest of the 
three surfaces, because the lei-ator anJ mosde 


rises sharply in this region The upper part of 
this surfare fuses with the uterovaginal fasot 
giving the Utter a wider "totloo span ” 
while the lower part Is attached to the fascia of 
the lateral \‘amnal wall Caudally and Uter 
allv this turiace Is attached to the levator 
anifasds. 

The f<filerior turftcc Is the Urgest of the 
three surfare areas. It blends with the levator 
ani white line and with the leswtor an! 

K foramen or gap b present between the liga 
ment and the fasdal bben passing op from the 
levator to the vaginal fascia. A tnanguUr 
spare cxbts between the three snrfacei. The 
hue of the tningnlar spare faces caudally and 
Uteralwards being formed by the cranial fas- 
exa of the levator ani masd& In the Dormal 
adult this cavity contains arenUr tissue and 
UQStripcd muscle Smooth muscle flbeta ex 
tending from the upper third of the vaginal 
wall are attarSeri to tne superior and posterior 
surfaces of the ligament. 



RFCONSTRUCTION AFTER RADICAI OPERATION FOR 
OSTFOMYEUTIS OF THE FRONTAI BONE 
E^pencncc tn Thirty-eight cases 

\ H KAZANJI^N M FA.C,S^ and EDGAR Nf HOLMES M Boston M*itachu*rtti 


T his paper IS a compilation and rc 
view of 38 cases of patients who have 
been operated upon in the past few 
years for the correction of cranial dc 
fccts following previous operations for ostco- 
myehtis of the frontal bone It is a contmua 
tion of the senes reported 3 j'cars ago b> V 11 
Kaxaniian and J M Converse The authors 
then discussed the operation for o3leom>e 
litis and also the problem concerned with 
plasUc repair In this paper no attempt will 
be made to discuss the problem as a whole or 
as it relates to osleom> elitis of the frontal 
bone as the problems have been adequate!) 
dealt with by other authors (8 10 12 14 

15 16) 

In the present senes the authors were prc 
seated with the problem of dealing with the 
surgical end results of ostcom)ebtis that is 
operation had been done to rcmoiT the osteo- 
m)'clltlc bone and the patients had recoi’crcd 
but the) were left with var)ing degrees of 
scamng and disfigurement la the least dis- 
figured jxjJjfnt there was found scarring along 
the lines of incirion used to expose the frontal 
bone in association with a ^ttenlng of the 
supraorbital ridge and forehead from the loss 
of bone (Case i Hg 6) In the most disfig 
ured patient the defect had been caused by the 
forehead flaps being permitted to retract and 
thus to bc^mc folded or corrugated The 
dura then became exposed and coated with a 
thin la>'er of cj[iithcliura so that such palicnls 
were truh disfigured mdmduaU (Case 3 
Fig g) The 1‘anous methods cmplo)cdmrc 
pairing the defects In the latter group of pa 
ticnls the changes m the form of treatment 
from that used in earlier eases of ostcom)'cIUi8 
and some of the pitfalls that have licen en 
countered will \x discussed 

ill* rti rtc Q* k cJ tS* SI Tjrf aiu) Kw 

liV rrwjr 


Vanous implants haiT; been cmplo)'ed at 
operation— cartflage bone vitallium tanta 
ium and an acryhc Each material has its 
merits, and each one is preferred in specific 
instances These materials will be discussed 
m relation to their value and drawbacks and 
on attempt will be made to evaluate os a 
whole the problem of implants 

INCISION rot EVrOSlIRE OF FRONTAL 
BONE IN CASE OF OSTEOUYEUTIS 

When a surgeon is contemplating operating 
on a patient with ostcomyeliUs of the frontal 
bone he should choose the mosion that will 
leave the least disfigurtmcnt m tlie ease at 
hand In the past the operators m our dime 
ha\T cmplo)‘ed an inverted T Inaston to ex 
pose the frontal bone (Fig i) which consisted 
of a midime vertical cut from the glabella to 
the bairbnc and a hoiraontal cut just abo\t the 
e)cbrowB The mosion gi\*es direct exposure 
of the forehead when the flaps arc reflected 
and on cas) approach into the ethmoid and 
nose The jTiJobnc scar 15 not difficult to n 
pair and ma) largely disappear The mam 
drawback to this mosion is the distortion 
nhich b prone to occur about the brows— a 
major problem in restonng the normal coun 
tcnancc Nc^'crthelcss it is the inaston of 
choice if the case is one of fulminating ostco- 
m>’ebli8 which has not responded to chemo- 
thcrBp\ and in which the wound must be left 
open for obsmation In such a ease the rc 
suUant scar b of sccondar) important 

\\'hcn the ease is one of subacute osteo- 
m)'ehtis or one m which the ostcomjTlilis has 
been controlled hs drugs, the operator Is then 
iu'itified m planning an operation that will 
leave the least disfigurement In such casc^ 
the operator can plan to cipcrtc the bone re 
moiT; the dLNmsed area and return the perios 
leal flap imrwlmlcl) 
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FIk Drvwlnx ta DiaAm Um wt f gt f c tl rkMoo— FIl *. Dnwinf to Htnstrmte the lo erud U (ncfakn, 
Ibe I vntrd T lootioa with mondnt mn*tn — tlnrr the wfcM cxtcadi froa fwlkiejn I bm thaev tthehoh 
r> beovT. btK. tntr to the 

The inoiion o{ chotce in tuch a cue U what Ur the opcrmlor thould be cooctmed «pc 
we call the mi'erted U mdalon (Fig i) It cUll> with latent brain abscesa Infection In 
fthould ttart on a let-el with tbe top of tbc car the toft tUsoe or in the brain cannot be ruled 
at the hairline and follow tbe hairline o\-er tbe out tmtQ at Icaat a or 3 months ha\r elapsed 
brow to tbe opposite fide. Tbe acalp may then following apparent cesaatloo of all inflamma 
be retracted forward o\-er the face so Uuti tbc t0(> reaction. If outirardly there is no e%> 
frontal booe iDctodlng tbe sopraorbltal rimj» dence of infection the nose should be cart 
U exposed u in postmortem diMcctiona. Even faQ> examined to ascertain tbe presence of 
tbe nasal bones and If need be the kcHinal inAammator> reaction or pro, and an x rap 
bone may be exposed In this manner Through film of the simaes should be studied for etv 
this field it U poss 3 }le to do an) of the turger> deoce of resdoal infection. In spite of thu 
that may be rerpored for the rectifaadon ol cut wt baN-e encountered encysted pus and 
the osteomyelitic bone and the disease te tbe ha\t had iQfectkn follow in the wake of an 
frontal sinuses and the ethmolds. apcarently aseptic operalkm Tilth infection 

If tbe operator bebetts that tbe operati\-e iwd out to the best of one s ablLt) it b then 
field should be under observation for a few comparatirely safe to proceed with the opera 
days, thb b also possible. Tbe flap may be tioo 
left ODcn and If It b found that tbe around b 

htsltaTprtwrly It nmy then be dowL Thi. opiiatto-. nOTAiATloy or romtlAD 

procedure has teen tried and found to work flak 

satisfactorily Tbe success of opowtioo depends largelj 

upon tbe condition of tbe soft tbsoes, partial 
BELEcnoN 07 TiUE 70K PLASTIC OPESATIOK of the skin and scalp and to a lesser de- 

TO COBXICT DETOEilirT pf jJjg defect If tbe 

Before plastic procedures In these post scalp Mps are not sutured together at tbe 
operative osteomyelltk cases are andert^cD time of removal of tbe bone contracture ab 
it u easentlal that we select carefully our time ways takes place, and there b a great deal of 
for operating Tbe cpcratoc must be sure that change In the subcutaneous tbsoes and In the 
tbc patient u awipletcly free of any infection dura (Case a Fig 9) In such a case It b 
in the bone, the soft tlnoes, or In the ueceisaiy to free the flaps from tbe dura and 

which originally were tbc cause of the Infec to itrelii than to the siic of their onginal 
tion The aeond criterioo b to be satbfied mface area. The operation may be per 
that the individual no evidence of intca (ocned either under local or general anci 
cranial pathology which might be connected tbcsla. It b usuall) more satisfactory to em- 
with tbc ongi^ Infection. In thb partlcu ploy general anesthesia. To fadhtate tbc 
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Fig. ^ A, Wooad 3 raostfas •Iter meetica ol the frcetAl bene. B gkfn iUpt 
duiMCted b«^ expoilDs tbe vzrrottndias bom toperfieud epitbefiom icoweL C, En 
theihimdlitectedtfm' ^UjTTolgimag M tl aoec pnriag tbedam. D lodixmicenm 
tbrau^ nbe^tbejial tbne to pewt otenrioD d tbe aUo dipt. 


sepanitioQ of tb« &aps from the dura aod to 
control bleeding wbch is usually consider 
able when the s^p is Involved it is advisable 
to infiltrate the flaps suboitaneousl) with a 
solution containing a small amount o/ cpi 
nephnne Epinephrine acts in a twofold man 
ner it not onl) reduces the bleeding but it 
creates a line of dcaN-agc whidi mates much 
easier the separation of the flaps from the 
dura^ Once the flaps have been separated from 
the dura lhc> are invanablj curled upon 
themsclv'cs or corrugated as a result of the 
contraction of the elastic fibers and scars m 
the subcutaneous layers To enable one to 
return such contracts flaps back to thdr nor 
mal surfacc-coiTnng area it is necessary to 
cut through the contracted subcutaneous tis- 
sue b> crosshatching the under surface with a 
sharp knife (Fig 3U) this procedure 

is earned out, the »Ua can be approximated 
without tension Should the flaps require 
much crosshatching U is wise to permit them 
to heal for from 4 to 6 prior to the graft 


Ing of any bone This period enables the vus- 
cular supply to this area to become re-estab- 
lished thus improving the chances of the graft 
to lake At tiiis step it is not only customarj 
to free the flaps but to undermine the sculp 
arvtr the skull for a distance of a to 3 inches 
bejond the defect thus assisting m increasing 
the mobUltj of the parts mvoli^ 

In this type of patient there is always an 
area of dura which is covered with a thin la> cr 
of cpithehum which has grown m from the 
edges of the wound and must be removed h\ 
sharp dissection If any of the epithelial ceils 
wTre left there would enst a pwtentiol evst 
Caution must be employed when dealing with 
the area about the nasofrontal duct m this 
area it is easy to enter the nose and to con 
tammale the field Should this area be cn 
tered It IS ad\’isablc to swing a flap of tissue 
from the adjacent structures to cover this dc 
feet Another precaution that must be con 
sidcred 15 the case with wbidi the orbit ma% 
be entered when the brow is freed from the 
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oilntii penosteum Iq the ra«Jonl> of tbc«c 
paUenti, the tupm^hUtl rim tojfcihcr with 
the fioor and p<utenor wall of the sinm U 
cocnpJetcl> gone, *o that lo thia region the 
perineum that forms the outer casement of 
the orbital conteati ts la contact with the dura. 

piEPARATicm or bed roa RECEmow 
or caAfT 

If the flapa were doaed at the lime the 
ofteomjxhtlc bone wta nanovtd or *oon fol 
loving the original operation the stage iDcn 
tiooed may be emitted as the foreb^ flaps 
rea(^y cover the defect and there w no e^ 
thelium on the dura that rermirct rrmoviri- 
Our talk, resolves Itself Into uie preparation 
of a bed for the reception of a graft or Inacrt- 

Thc flaps are mfiltratcd as previously men 
txmed Indsions are made aioag the line of 
the existing scars, and the scalp U s^iarated 
Iroin the dura 6y sharp diasectioo Wnen the 
edge of tbe bone is encountered the scalp u 
separated from the periosteum for a distJUKe 
of a or 3 Indies around the mairm ol tbe bony 
cavity Tbe periosteum U inc&ed parallel to 
the edge of the bony defect aod about an indi 
to an. inch and a half from It It is then sep- 
arated from the booe and brought toward tne 
center of the defect where its cut edge is su 
tured to the dura with a few intemiptcd fine 
catgut futures it b left attached at the margin 
of the bone defect (Fig 4) Thb step may 
help to 611 the cavi^ and Increase the vmicu 
laxity of the area. 1 m tissue of the brow and 
brid^ of the nose b then dissected careful^ 
down to any bone that b beneath If it te 


absent this cannot be accomplnhed and 1 
dividual Judgment must be emplojTd as tn t 
extent to which the dmeetkm is canled j 
bleeding points must be completely controlii 
The area b then ready foe the reception 
the graft 

nfstBT KATcaiAia 

la tbe past, silver gold ivory ited 1. 
cellulokl have been emplojed with varyl 
degrees of success. On the whole, they Ij* 
been unsatisfactory becaufc tliey have caus 
some degree of foreign body reaction In t 
ttJRics. Tbe foreign body reaction as 1 
know ft, b an attempt to remove the materi 
which Is mcompatihle. The ideal material f 
replacing loat bone In tbe ekuB would be livl 
bone If thb cannot be employed the be 
best material would be one that first, wmj 
be complctcK Inert In tbe Irving tissnei te 
ood would be no heavier than the bone j 
moved third couM be thick enongb to obi 
ente aB dead space foujtb could be ahen 
at operabon Hth, would be fins and sl^ 
could readDy be made in an} hospital lab^ 
tory We now have at oar dbposal 5 au 
stances which are oo the whole well toler^ti 
to thb area. They are bone cartilage, taijt 
lum vitallimn ai^ plMt>ca. 

Bone Bone, of course answers most of tl 
criteria for an insert matcrUi. It can be 0 
tamed In suflicicnt quantities from the p 
tieot involved to replace that lost In the r 
iDcrval of the frontal bone It forms a goo 
firm protective coating and when In conta 
with the undisturbed bone fonns a Uvu 
union and tends to retam the chancterbtf 
it bad prior to transplantation Roentg^ 
grama of these grafts will show evldecce 
deariafication in many of them and yet tt 
does not bdlcate that they liavw not Uki 
well It may not be possible to restore tJ 
lost bone at cue operation if the area isexte 
slvB but by iucocssKt grifts the goal may | 
reached The donor areas for this purpose a 
fundamentally two in number the froot fa 
of the tibia and the crest of the flium thou{ 
other operators might prefer diflcreot iitea. 

Bone taken from the front face of the tib 
mdude* the entire width of the bone wKli 
may be 3 to 5 centirnctcrs. It can be as Icn 
as IS required which may bo up to i a or 
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ccnlimcters m length The thickness of this 
transplant dqxjnds upon the thickness of the 
cortex of the tlbb but can U 5 uall\ be made 
from 3\6 to of an Inch thick This broad 
flat smooth bone can be bent bj groo\nng its 
under surface with sa^s cuts and its margin con 
be cun*cd with either rongeurs or a saw WTien 
such a stnp Is placed in contact with the fresh 
cned margins of the bonj defect and held in 
place bj the o\*crl>nng scalp and a pressure 
bandage it has a vtry good probabHil) of 
fixing 

It has been our cxpcncncc that this tiblal 
graft offers results more pleasing than other 
grafts. It creates a firm resistant protective 
cox-enng comparatix'clj free from irregulan 
tics. 

Bone taken from the ontenor portion of the 
ifium IS somewhat more difficult to obtain in a 
long broad flat piece though In certain cases 
this IS possible It Is casx to obtain In thin 
narrow stnps and raaj be placed o\*cr the 
dura b\ o\*crlapping the strips as one would 
shingles being sure that their ends arc m con 
Uct with ibc margins of the frontal defect 
Bone Inserted in this manner has taken well 
and gi%*cn excellent protection but Is prone to 
result in an irrcgulantN of the ox-erlNing skin 

5) 

C ur/r/ujjc Cartilage also approaches the 
ideal in<crl malcrval It docs not set up a 
foreign bod> reaction as It is a IKnng material 
It can Ik built up to minimize dead space and 
can Ik altered at operation Cartilage max be 
oblalncil in suffiaent quantities from the 
nxtochondral margins of the host to fill in 
most of the cranial defects that n*c see Bong 
a comparalixTlx inert fixing substance gam 
ing Its nutnmcnl fix diffusion it Is an casx 
material to graft and usuallx lakes xtr> ncll 
It docs howexxr hax*c dranback.s It can 
not Ik obtained in trips long enough to ex 
lend from one end of the defert to the other 
If It cnul 1 Ik v> secured it would Ik unsatb 
faijnn ant ha^a tenilcncx tocurl This would 
nut onl> create an irrcgulanls of the oxTrlxing 
Vin Imi imcht create undrsiml pressure 
in«ard 

( artilage ha Ixm cmploxTil in the form of 
miU chips (t ) Ltdirt^i in this form it »s 
j iinklc<l into the defect smoothed out and 



Fit. t Padrtt In whem KVtrmJ strip* of IU*c bone were 
otfliera for tbc repair nf a lar|^ defect of the frontal bone 
Pontoneratlre recovery kei pwd but there retulled an 
irrrpilarity id the contour of the forebead one of the most 
proDouDCttl t>Te* ot Irremilarity fa the *erie» we obsersed. 
In cases It li dim ticcmary to re<xpoK the bone 
month* bter and trim the IrTveular surface aitb a fine 
oateotome 

then the skin is permitted to hold it In pbcc 
In this manner it is apparcntlx satisfacton 
for small defects but would not glx*c the pro- 
tcctlxx cox'cnng that is desired for large areas 
of exposed dura Cartilage does not form on 
integral part as will bone and is therefore 
best suited for creating a contour of the brow 
on top of a bon> transiilant For such a u^ it 
adapts itself wrcll 

Uffofs 05 inserfs Metals haxt been utilized 
bx surgeons since the i7lh centurx for the 
filhng in of bone defects In 1665 Itlronius 
(ar) cmplox'cd gold for the repair of a cleft 
|ialatc The first use of metals to be applied to 
fractured bones was In 1775 when Lipcxodc 
and Sicre (rr) wound metal wire around a 
fracture A little later in iS 6 Rogers (aa) of 
Newkork fllxxr wire in fractures I rom 
that time forward x’anous metals were adx*o- 
catcil and u«ed in all branches of surgerx TTic 
drawback of all tbe<c metals wa' that thex 
either set up a galx-anlc current when in con 
tael with the l)^x fluid* or there occurred a 
slowprocc *5 of oxidation about them lor the 
past centun therefore xunous workers haxT 
sought to secure a metal or an allox that was 
nonelcctrolxiir and that was inert In (he bodx 
fluid ^mre 10 0 there haxT l>cen manx ei 
penmtnts ttlrmg this line and it wa* dcfirutcU 
shown that clcrtroK**^ of ibe metal* was the 
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Fit 8 Cmt Postopcntlv* molt foBcmof Imrnm 
of acid lUd rftAlEais plate, Uc& cUittratet any (k»d 
Nou tb( HiinoOi ctiotoaT te botb pm^ d front 


dutorblng factor wben they were u*ed in re 
lation to the living tissue*, and at boc^ tem 
peratnie (531) It wai aUo fenmd that the 
eztODt of the twoie re&ctKm and damage was 
rcroghl) equal to the galvanic actum of the 
tnir^la. Tms gah-anic action u particukriv 
marked wben two metjd* are em- 

ployed in an alkrv When ezperimentmg along 
these lines, the doital aIlo> vitaiiium was 
utHixed and found to be quite inert which was 



Flf. 7 Cxw SoCd rluSoB ptile vUb flmnee^ to 


aomewhat aurpnimg becauae it m an aDoj It 
was first used cluncally in the form of bone 
screws by Venable and Stock m 1936 In 
vcetigatioo of metals b itm being conducted 
and there ma> be new ahovs tlit will ha\’e 
advantages ot'er vitalfium 

I ilaJJium VitalLum b an alloy of cobalt 
chreouun and molybdenucn b hard brittle 
and Donmalkable If thm it can be bent 
•C^tly but H b loo hard to cut or file with 
ordinary hand tools. \VbeneveT we wish to 
employ this metal, it must be cast into the 
exact fonn to be used as very little changing 
of ita shape can be conducted at the tune of 
the operaboD 

To create a vitallhun pbte a model as 
nearly exact as possible must be made If an 
impression can be made of the defect left at 
the Ume of the removal of the o5teom\Tlxtic 
bone it win be an exact fit The only altera 
tioo that might occur in such a bed wbicb 
would alter the fitting wben we wish to insert 
a plate would be the ingrowth of bone from 
Ha margina, and thi> can be taken mto con 
Bdermtlon in making the plate. The next 
Blage at which a rooocl may be made b when 
the flap* ha^-e to be elevated freed, arid arv 
proximated At tba time the bony defect will 
na\'e ita final shape and an impression made 
then would not have to be alteri^ It usually 
become* neccsiaiT to estimate the shape of 
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the model bj constructing it o\xr a cast of the 
hcalctl wound \Vhcn this is done it is ncccs 
»ar> to allow (or the thickness of the skm 
llowcvxr a good appro^mation can be de- 
tained so that when thin flanges arc attached 
to the outer surface at the penpher^ the^ 
maj be bent shghtlj at the time of the opera 
tion to compensate for \’anations m contour 
The prepared model is then sent to a labora 
ton wi^ faahtics to reproduce it into cast 
Mtallium It is ad\T3able to ha\*c perforations 
through the thin areas of plate to permit in 
tcrchaJigc of fluids and mgrowth of tissues 
To insert the plate the bed is prepared as 
previously desenbed The plate is then fitted 
mto the defect bj bendmg the flanges to cor 
respond to the contour of the skuU Two or 
3 screws arc next inserted to Immobilise it and 
the flaps rcapproiimated 
Vitalhum is also made m prepared flat 
strips of vannng lengths The) measure ap- 
prorunately i millimeter thick b> ^ of an 
Inch wide b> 2 3 or 4 inches long Each 
stnp has holes m the four comers to permit 
fastening it to the skuU In selected cases 
these stnps ma) be used to ad\’anUge and 
will be discussed later 

Tantalum In recent jxars there has been 
produced the element tantalum m sutBaent 
quantities to permit its use m 8urger> Tan 
taluTQ vs pracUcall) inert not oni^ In the 
laboratory but buned m the living tissues (1 
2 6 9 18 19) It 13 the 73rd element m the 
peno^c table it is strong tough malleable 
and can be drawn and machined It is soft 
enough so that it may be cut filed and sawed 
with band tools It is however difficult to 
drill except with a slow drill as it apparentl} 
crystaDixes b> the heat of drilling wNXimiiig 
very tough By use of a punch, this difficulty 
IS readily overcome A formed plate of tan 
talum may be made b> placing a sheet of the 
metal over a negative cast of the model (4) 
Over this Is placed a rubber pad and b> exert 
mg pressure on this the metal flows mto the 
desired shape It ma> then be trimmed and 
perforated b> hand tools. At operation fur 
tber shaping may be earned out additional 
flanges may be cut where necesaarv and the 
ed^ tnmmed If a method of creating suf 
fiaent pressure is not available the plate may 


be formed bj hammenng the tantalum sheet 
as one would hammer sheet siK cr or copjicr to 
fashion trajs or the like Once approxi 
matcl> formed the plate ma\ then lx; inserted 
to rqilacc the lost l»nc The ease with which 
tantalum maj be altered at the tunc of opera 
lion makes it po»iblc for the operator to ad 
just the plate to a more exact fit than can be 
done with vitalhum 

Tantalum cannot be cast os >ct and is too 
soft a material mth which to moke screws so 
that It becomes necessarj to use ^^talhum 
screws or a suture to hold these plates in 
place The probabiht) is that there will be a 
negbgiblc ckxtrol) tic process set up between 
them and no reaction around the screws 
should result as both metals ore nonactivc 

PlasUcs Under the term plastics are 
grouped substances which mav be molded 
This of course encompasses a large vanct) 
of matcnals- Those with which we arc con 
cenied arc grouped under the acrjhcs the 
basic one Ixing mcth>lmcthacT>Iatc One 
form of this is knowm os plexiglass another 
one luatc depending upon the company 
which produces the material It has been 
found that this material is well tolerated m 
living tissues (7 20) It IS firm strong can be 
cast and after heating can have its shape 
altered It can be filed and drilled with hand 
tools. ThcoreticalK it has the advonta^ of 
the metal plates plus the fact that it is not 
radiopaque so that an x rav ma> be taken 
through It to determine the condition of the 
underlying structures. It has an added asset 
m that it IS comparatively light and a thick 
cast will be hghtcr than the bone it replaces 
Plates of this material can be made bj anyone 
familiar with the formation of dent^ plates. 
All that IS necessary is to have on exact model 
of the desired plate 

OBSEHVATIONS ITIOU STtHlY OF 38 CASES 

When we are presented with a lost brow or 
a small defective area m the skuD which is 
not more than 2 or 2}^ mches m diameter it 
has been found that the utilization of a bone 
transplant is most acceptable When the dura 
is covered with bone and it is merely the brow 
that has been lost either bone or cartilage 
may be employed It seems more advisable 
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to 05 C bone to replace lost booe, even in tht* 
situation arxl it has proved to be best in our 
hands. 

If a case pTcsenti a defect lai^ than 
or 3 inches, it may be advisable to employ one 
of the matenah that we i>ow hare at oar dis- 
posal When a p ref a r m e d plate a used the 

r ating tune u reduced trecneDden]^ as Is 
operatiN'e shock to the patient im- 
provement is made poBsfble by the eilmlaadnn 
of one enure operation that of obtaining the 
bone or cartfUff graft 
In each of w cases in which one-half of 
the frontal bone had been removed a bone 
graft was employed to fill m the defect Tbe 
support in each case was satisfactory and tbe 
cosmetic result thoogh not perfect In all cases, 
was greatK fanpror^ In the majority of 
cases m which bone grafting was employed 
there was some resulting irregularity of tbe 
*Hn crvertying the graft, and this was inoie 
proDOUDced when imm bone was used This 
frrcgolsritv was largely obviated by the use of 
the Hnooth plates. 

There were other cases In wfakfa the entire 
frootal bone had been removTd- In some of 
these, h was poaaible to cover the defect satis- 
factorily with but one bony transplant In 
others. It was neceraary to employ r or 3 
SQCcesel\T transplants. In additioo to lUs, in 
3 cases a d ermal graft was inserted over tbe 
bone insert to smooth out irregularities and 
further raise the brow It was found that this 
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imprtnTd the appearance remarkably for »nma 
months to a year but that tbe fat had a tend- 
ency to be aheorbed to the original improve 
ment was soenrwhat reduced. There was no 
evidence of oit formiUon due to the burwd 
basal la>'eT of tbe skip 

Not infrequently the bone of the tibia may 
be rniite bnttie. This is partlcnlariy true in 
adoi^ In this state it is prone to fragment 
when it is retnerred by means of an osteotome. 
This may be ov er co me by ntillxing a orenkr 
aaw Sboold it fragment the penostenm will 
hoU the majerity of the fragments together 
so that the main transplant may be earned 
out as though the desired strip lad been ob- 
tained 

Following the transplant it b unpetaUve 
to look for a collection of serum or blood 
about the graft, and if rhb occurs it most be 
evacuated unmediately Such a coOectioQ can 
occur in spite of drainage and a proper pres- 
sure banda^ Infection b alsrays a potential 
cause of faflorc in these postoperative osteo- 
myelitic cases for three main reasons first 
th^ IS nothing but fibrous tissue separating 
the nose from the operative field, and thb 
tissue can be readily mvaded by organbms 
from the note second, a small cyitK mass b 
occanonally encountered in th^ scarred tissues 
whkh may contain dormant bactena and 
third the tissues with which we are dealing 
are quite scarred and their resistance to infee 
tioo a reduced Infection occurred prior to 
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the advent of sulfonamides more commonly 
than It does now 

Infrequently a fragment of a graft will be 
come infected When this occurs it must be 
removed and once remo\'ed the mflammatory 
process subsides immediately Rarcl> docs 
the entire graft have to be removed, though 
this did occur m 2 of the cases In each m 
stance this arose in a case in which the plastic 
repair was conducted too soon after the active 
osteomyelitic process had supposedly ceased 

In I of our cases a tremendous hematoma 
developed m jpitc of the routme pressure 
bandage and drams The day following the 
graft, the patient was reanesthctired the flaps 
opened up the graft removed and washod 
aU dots were removed, minute blccdmg points 
were controlled and the graft was reinserted 
FoUowmg this second procedure there was no 
more reaction than is obtained with the aver 
age grafting case and the ultimate result was 
excellent (Case 3 Hg 14) 

Cartilage was not used in any of our cases 
as a pninar> covering to the dura and has 
been used only in an occasional case for the 
creating of cosmetic contour 

To prevent edema of the soft tissues it is 
imperative to have a preaure bandage ap- 
phed well over the top of the head. If such 
a bandage is not used a congestive edema of 
the scalp will appear in the onbandaged area 
which rt^ures t^ circulation to the grafted 
area. 

Prepared vitallium strips have a curve 
that would correspond to that of the contour 
of the average skull and arc designed to be 
used as skull plates In covering small defects 
these plates are easy to Insert and serve this 
purpose well Wc have employed them as such 
and have found that if they can be Inserted 
so that their ends are In direct contact with 
the skull and that their edges conform exactly 
to the contour of the skull they will be re 
tamed and serve their purpose This is par 
ticularly true when comparatively small de- 
fects are encountered but when the entire 
frontal bone has been removed and the shape 
of the defect la variable and not that of a 
sphere it is nearly impossible to bend these 
strips at the time of operation to meet the 
above requirements Because of thm diffl 
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cult> several of our strips have had an edge 
slightly above the normd contour This 
eroded through the scalp due to pressure 
atroph> and have had to be removed (Case 4 
Fig 15) In I of these it was possible to re 
move the stnp cut oS the area that had pre 
sented itself and reinsert the strip which then 
remained in place. In 2 instances it was 
necessary to remove one or more of the strips 
The vitalhum plates that are preconstructed 
obviate this difficulty and have been retamed 
satisfactorily 

If wc desire a thin plate to fill In a defect in 
the frontal bone tantalum wiD probably prove 
to be the metal of choice for the following 
reasons Experimentally it is the most mert 
of the two mam metab at our disposal (5) 
and it 13 the more readily formed and altered 
of the two 

Soon after the msertion of either the strips 
or the plates there is apt to be a generahxed 
swelling which apparently occurs adjacent to 
the metaL Assooated with this there is the 
customary swelling In the flaps themselves 
which gr^ually disappears within i to 2 
weeks This eariy swelling may subside and 
then reoccur 2 or 3 months later In i case 
such swellmg occurred about a year later and 
was due to a collection of fluid adjacent to the 
plate plus a fibrosis of the tissues over it On 
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the «cal|» to the parr which i alai)** pfrvnt 
lictwrm the |Aatc an I thr Hura Through 
thcviwrfofationt tbrrrfAaI«oano]iprrrtumtN 
for hltfultlattv to pmw int > the nucr men 
tloiwtl This prumth mav ewntuall) hll an I 
ollltmitr the area \\'hrQ the plate It ihkk 
n that ilt inner urfarr ronformt to the aha;*: 
of the dura and it outer jurface to the >hape 
/ the ftni bet! / rrhea ! ihjt (irad jpare h 
tiWH In! iHJt the j late it rKret-sanU if 

rru Ic nl vtialbum 

In fhiMrm then- \ v>mc amount of lione 
rejn-oerati n that loes not occur in adullt ao 
that ihts mu l !r taken intc con niefatlor 
We ha\T tvt wat cjf pmlclcrmininp ihi re 
penetatioti >f tlr aminint of anlkiruted jLuIl 
enlarprmmt It •■eemt a Kicai Ir therefore to 
u«e a luT maimal »u h a liotw when rrpainnR 
the I feet m chlldrrn 

W haw eT;>enentct| lionc reemcratkm m 3 
of njr aw^ arul Imth fW thev wetT in chddrrn 
There ha Irm n t rat e fftlencr of r r gr a e r a 
t»oo in the a lull Thit confirm theol^cr>'a 
iMKi ma Je in luDtrrl^un^^ 

llatr* have *<\TraJ pra twal a> melJ at 
lliei>nrtha) Irawlotl In thr lir>t pla t wr 
are rm|4oMnp a nonvial Ic malrnal InimnR 
It within tW IH ue^ Thettfrtkallv thew mav 
tc wen reiainnl Inii |>ra tKallv we mu t 
await the Ir'i of time liefiw we can evaluate 
their ultimate uc r» There have been cava 
In whl h pobl an 1 ivon haw Iren wdl toler 
ated tv thr ti ur« for mme veara liut 
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eventually had to be removed because of 
sepsis or reaction about it When we wish to 
insert a plate it must be piroarcd to fit the 
defect as accurately as possible pnor to the 
operation This is partlcularlj true of 
vitaUium and the acrylic plates which must 
be precast from a model It is nearly im 
possible to alter the shape of a vitaUiura plate 
at the tunc of operation The only alteration 
possible IS that of the flanges about the 
penphery When a flat plate is employed for 
covering a bony defect there is left between 
it and the dura a void space which is a poten 
tial source of trouble This dead space has 
not caused, trouble In ouc cases other than 
the accumulation of fluid but should the fluid 
become infected it might be difficult to clear 
without rcmovmg the plate 
To date we have used tantalum and acryhes 
m but i case each. The individual receiving 
the tantalum was onginall> operated upon by 
a surgeon who employed an Inverted U m 
asion that was closed early Following the 
insertion of the plate there was very littk loc^ 
reaction This plate was well perforated 
The patient receiving the acryhc plate baa 
but recently been operated upon so that only 
the immediate reaction can be noted and that 
was good If this material is as well tolerated 
as we hope it will be it will probably play on 
unportant part m the replacement of lost 
cranial bone 



Flj, ij. Coe 4. Pbotofnph which IDuitrate* the env 
ikn of a rlUHhim itrlp thxou]rti brow dtre to its bdog 
derated thsfaUir abore the booe. Note tint there is no 
endcoce ot Iniectkn or inflasuioatoi^ reactlcD aboot the 
vUalUum strip. 




16 Case 4. X-rav film showing the plates in place 
having bm bent to cmionn to the slmO coQtoor 

SmOlABY AND CONCLUSIONS 
TTae plastic irpair of 38 cases of post 
operative ostcomyThtis of the frontal bone has 
b«n reviewed The Indications for operation 
the choice of implant material and the com 
plications encountered have been considered 
Bone cartilage vitalbum tantalum and 
an acrylic have been emplo>*ed to replace lost 
frontal bone The viable transplants should 
be employed when practical as there is no 
perfect substitute for hving tissues Cartilage 
may be utilized for replacmg small areas of 
lost bone or for improv^g the contour of the 
brow over a previous bone graft Bone should 
be used to M In defects up to Inches in 
diameter It is advisable to employ bone m 
children as there is some regeneration m these 
cases as well as a change m skull size In 
larger areas it is much easier and the cosmetic 
result on the whole is more satisfactory when 
one of the prepared plates is inserted 
If the plates prove to be perfectly tolerated 
they will in time replace the Uvmg transplant 
os they offer the b^ protection to the bram 
and materially reduce the problems en 
countered m transplant operations’ 

Of the plates that may be considered vi 
talUum and the acrybes must be precast from 
models and there is but slight alteration that 
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TTf 7 Cue i. Defect hi wfatch «Dtm freatel boM h 
■1— ny. The fore hea d flist hare retracted ±ad the dm 
hu bea co f t r tJ ahh ^tiKlaze. 

Fiy. B. Cue*. Ewwefolt fo&ralaf t« boDCgrafa 


the fiat frtm the frwt fue oi the tfbh, the eecood, taica 
tnxB the otst of the Pira to Imp r we the cmtoar of the 
brow*. 

Fly. 9 Cue j. Pitopmtiee defect of frontal bate. 


may be made at the operating table VltaOmm 
mo^ be cut by a ipeoal laboratory teefa 
nlqtic The model givert to the laboralory 
must therefore be exact Acrybes may be 
cait by anyone fajxdUar with the tedmlqoe 
and the aha^ may be altered at operatkm by 
heating the plate Both of tbesK materlau 
have the advantage of creating a plate that 
can fin m the thickoeM of the loat boae which 
it ts to replace aa well aa ofienng a enwoth 
external cocitoiir A caat In vitalllinn has the 
diaadvanta^ of being <^te heavy while one 
of acryllca la light A plate of tantaloxn must 
alao be preformed but it may be altered by 
hammering and cutting at tlK time of oper 
ation It hu the disadvantage of leaving a 
dead apace between it and the dora which is 
a potential aource of trouble We may aaaume 
tlut the bone and cartilage grafts will be 
tolerated Indefinitely u they have prevlomly 
been well tested The inert macrtB must be 
tub}ected to the teat of time before judgment 
may be paaeed u to tbeir ultimate fate 

Clu IL J F a 15 rear old bar wu operated 
upon f r QateomTreUtls f tbe f rental booe fotaowlD|r 
awlmmlot Tbe entire frontal boo wu remoTcd 
thren^ an iiiTnted T Indekn Tbe flaps and tbe 
worm a were left wide open, Snlfathtamlewu blown 
Int tbe area, seal 3 week* later tbe flaps wm 
brought tofctber and nitnred in place Hum 
months later tbe bor derdoped cpld. He had pas 
lo his tKse, and tbe wound just above tlw ms 
opened aod drained 'pos. Two months hter a left 


externa] ethmoid cctotny wu petfocmed, u Uds wu 
the site crf his recurrent inlecdoo. Foot months 
later be wu admitted to the plastic service for tlK 
Issertipcn of a prepared vitallium plate. Ha pce- 
sexued a lalrly smooth scalp hut eery flat dne to the 
ahaeace of Inmta] tame, indodlng the supnaorbltal 
rlma, and the atlre area wu pointing (FI^ fi) 
Under goMn) anesthesia, the tUn U the forehead 
wu r er B c ivcd ftoco the dora and derated from the 
omaj boM. Tbe potoateum wu Ineind aboot the 
pedphery of tbe defect, wu derated, brengfat 
medially and ntured to the dura. A prepared 
vitaQjua plate wu t na erted and tbe flanges were 
bmt to ccuorm to tbe contour of tbe ihnil (Fig 7) 
Three boles wrre drlDed lo tbe bone, corre spoa diag 
to three f the boies lo these flanges, aod ntalliuoi 
acrrws were Inserted to bold the pfatn in jdace. 
TU plate wu aeJid and thtrt. thus (iterating tnr 
dead space Tbe overlying skin wu then reapproxi- 
ud tnred with interrupted atraomatlc 
sutorca. No drebu were I n s er te d. The patient re 
co T tr ed uneventfully and the result wu gratlfyiiig 

*. P F U male, a« *0 year*, had an op- 
cradoD I year prior to aambdoD for tubacute 
oateomydlCm of the froctal bone following twun- 
mlng. At operatkm the entire Irontal bone wu re 
moved, bat the lupaaorbltal ridges and floocs of 
both froot^ were saved, Hb cooTilescence wu 
unerestfuL 

On to the Krrlce, be presented 

the large Inrerted T-ahsped scar ©a tbe forehead 
extending poateilorly to the parietal regkm of the 
aa^ttal suture. Tb flaps were separated and 
retracted laterally The region of the frontal bone 
wu flat (Fig. g) 

Operatkm consisted of “plastk repair of tbe 
frontal bone and InaertloD of prnmred TltaHhim 
plate.” CooTilescence wu uneraitrol thongh then 
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Fig to Cue 6. PreopentlTe defect lo wfakb the entire 
frooUl bone wu removed end put of the ccrelram lost. 

Fll ii Cue 6. CoDtoor foQowing RT)eete 41 negnlU 
n tfTMnr booe from the {Thun, pha 'duUhnn etrpt which 
were paced on top of tiiete. One of Use stripe ncni (he 
topreorhlUl ridge eroded and had to be remcn^ 


was tome postoperative iTrcllIng which gradually 
tubiided 

A month Uter he had a marked iwdlitig of the 
forehead wVuch was not ftoctoant or tcoder The 
tlaaaei were thickened and Indurated Thte gnd 
naUy subsided without intervention (F!ga 10 and 
It) 

Case 3 L. Q. aged 15 yean had an acute cnu 
Gth foUowtog swun^ng and developed an orbital 
ahscen A L^cb {rootal and antenoc ethmoid op- 
eration waa done, and the convaleacence was on- 
eventful. A month later the twefUng of the forehead 
had not completely rohsided and he had a gener 
allxed conviiUion At this stage he was admitted to 
the hfasaachusetts Eye and lo&rmaiv where It 
was evident that he had an oiteomydftb of the 
frontal bone extending out of the left frontal alnus 
At operation the bone waa removed It waa 
definitely discolored but no perforatkn waa seen In 
it. The posterior wall and fi^r of the frontal tinos 
were removed and the wound was left open. The 
orgamsm waa Staphylococcus aurena. Four mootha 
later the patient was readmitted to the serv 

ice for a dcoure of the operative defect (iTtt 11 and 
13) Under local infiltration, the skin fiapa were 
dissected from the dura and the epitbelmm over the 
dura waa removed. The penmteum waa Inosed j 
inch beyond the margin of the defect and reflected 
medlanwaid and sutured to the dura A graft id 
bone waa then taken from the tibia, ahap^ and 
applied to the area of the bony defect The akio 
flip* were then brought together and sutured in the 
mkllme, and small d^ns w er e placed in the IndsloiL 
A preasure bandage waa applieiL The foQowlng day 
a huge hematoma had deiraloped and the patient 
waa vomiting Under local Inmtratkm the autorea 
were removed, the flips laid back with ease, and a 
ho« hematoma waa revealed about 2 centimetera 
thi^ overlying the graft and exposed dura. No 



bleeding points cooJd be found. The grafts were re 
moved cleaned of dota, and washed m saline. The 
wound was deaned washed with saline, hydrogen 
peroisde, and finally t 1000 adrenalin solution was 
used to control the general ooitng The bone waa 
then rdnaerted the flaps broo^t together and 
sutured and a preamre I^dage, ntiUaing a rubber 
sponge was employed The cocTaletcence following 
tnfa waa uneventful. The end-result from the opera 
bem waa quite satisfactory but there remained a 
depremron above the left eyebrow so that a year 
following the onglnal plastic operation, a fu^er 
bone graft waa inaerted to fill out the contour of this 
regjOD. Tha bone waa bken from the flimn. X ray 
film* taken a few months later r e vealed complete 
dosurc of the bony defect, sinuaea were dear and 
on observation the forehead looked well (Fig 14) 

Case 4 E J aged ii J^sua^ 3 months before ad 
mission to the plastic servte tna young boy had an 
operatioD for the removal of osteomyelltif of the 
f^tal bone an oblltciation of the left frontal sinns 
and an ethmoldectomy This opmtion was done 
through an inverted T Indsion The dura was dean 
but was c o vered with aulfanllainide powder and the 
flapa were left open. The patient had a very stormy 
cooval esceoce. 

When the patient presented Mmself to the plastic 
service it was observed that the area had healed 
well that there was no evidecce of infection, but 
that the cnstomaiy scarred tisane over the dun waa 
prcMnt, plus the corrugatkrna of the flaps. The 
routme rensoval of the scarred tissue and freeing of 
of the flapa was conducted and the boay bed pro- 
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tj. Cut 7 CoarmnJiTeljr ntux defect In vldch 
■laB cren c4 the froDtal Dce tu ^korcd tnfcther with 
the •dptmxtJui cidg*. 

FI4. 14. Ca« 7 End-resnlt foQcnrinf mn hacrtkn ti 
fnfc tAba iron th carta of the tfbU. 


pAied u prmotufj dencrfbed. Three Mmderd 
TitiUhtm ebdpn were pUced orer the frootnl bone 
defect Etch ooe wu bent to ti to fit t> tpedfic 
tret. TUi wu very diSicalt t do u It woula htee 
been deurtble to the fiat itnpi o two pltnet, 
which tu tmpcadbl to thtt t beet the pUtea 
CD^ Dot be brooffat t ontict the boee taoothlT. 
tod the long edgn, thn>nh they were pp»w.t b, du 
act coniorm exactly to the contoor of the teaw fc d 
boot. The «bfa Stfs wen (atnred tcweths tnd 
prevnre btodtge wu tppUed. FoUowug tlut oper 
caoTilewnce wu aoerentfnl, t^ the Im- 
medltte retult wu udiftctory 

Fire BMC thi kter the cmer of one of the rltaUjoffl 
(trips wu preaendnf throncfa the thdn (Flf. 5) 
Tliit protniikin had pparcpuy oce n f re d by | ju f u tm 
oecroeti u there wu 00 infitmmttory reectke 
tboot the ptates u whole Thb plate wuSooeencd, 
the protruding comer wu cut fL tnd the strip for 
thn beat so tEtt the edgewoold be pressing igmlntt 
the tufl. The edges were then reappeeamuted 
(Fyt 6) 

six months later the cooditkn of the patient wu 
nodianged, bnt It wu tpparest that the long edge 
of the bottom plat had bm gradatHy tpfanadii^ 
the mlace and wu ritlkde breath the epidermla 
In riew of this proceu, all the (dates aere remored 
and an n n es ni tfol con>»lcscence followed. 

Two mo ths later the patient had an ttack of 
epdepsy bat compfete oenrologKal cxaminatkn 
revealed do evidence of a localixed leskm. and the 
patient wu discharged for uhaeivatiaa. 

HTten thb patient s lisaoes hare had Ume t re- 
establish thd vasculinty a plate of ti lalinn wlD 
be made and inserted. 

Can 5. F R male, aged yeait, had acute 
osteomyeiitis of the frrat^ booe afso^ted with 
acnte bflatenl, froDtal and maxiOarv linusitis year 
before admlMko to the plastic servks. 



At operetkm the {rentals were obOtented and the 
{rental bone removed. One ptssTI uea of the bone 
appeared to be diseased and contained pcs. There 
were t artu of cnDecled pni oo the dons with some 
frantuatiocs artraod oidi one. Theae were ahoat 
to cxDtimeien in ilae. Then wu so further evd- 
dence o( ostaanrdltis sctccdhig to the z-ny 
and diniolty the patient ncorexed. 

The pa tiat presotted the a«3al tnverted T scarred 
area with rrtractioD of the fcaehead fiapa (FlgL 17 
and 9) Under gemraJ ■nnMhreii, the castooiary 
disaectfoD aod moMEsaUim of the fiapa wu per 
formed and the bene prepared to le ce fve tl^ gmt. 
A csrticaJ graft «u taJun from the tfbU, shaped, 
and piaeed over the defect, compietely co re iJn g the 
dura. The ccnTaJesctnce wu um t ui tfal, but in 3 
monthi, further booe grafting wu done t Improve 
the conUnr of the forehead, partlcnlariy that ot the 
browv Tbit time the bone wu taken from the Qiac 
crest. Convalescence from thii operation wu on- 
ercstfal, and the md.nsnlt wu unosaaUy gratify 
tng (Fig t8) 

Can 6 l W B_ male aged 3 years, had a post 
swimming ilnasitis. osteomyelit^ extradural tb- 
setsB IDO meningltB 8 months prior to admiitkn 
t the plasrir lerrlce. After a stoemy coarse in 
which all of the frontal bone wn ranored. he pre 
sented himseU with the flaps retiacted,thecniiactTv 
ered with epItbeUnm, and very flat forebead (Figs, 
so d ) At operatkin the retracted flans were 
treed, the dnra deisDed of epsthdmm, and the flaps 
apprahnated and sutured. The appearance of tne 
foraead at this period wu markemy concave. Six 
months later bone wu taken from the Qlnm, shaped 
and {sseited beneath the flapa. It wn impoulble to 
co v er the sitire forehead dne t the tiemepdoas 
arm inTofred. The convakscecce from this wu on- 
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cvcntfuL Foar monUii Uter he dc\‘doped nurked 
pain ind •weUins o\Tr the glabdla repon There 

no ht^ton of recent lofedion or c^d An xb- 
»ceis dc%‘tlnped which was lna*ed and drained It 
^ah»Hcd without further trouble Six monthi Uter 
he >tin had x rmall drainlns h^tula at the roof of the 
no*e \ ra> films ahowed no oddence of Infection 
ar>d that three fourths of the booj defect had been 
filled m b> bone Elfhtcen monlhs fotlowinit the 
fiiTt bone RTafi further UxnspUntalion was done 
artd bone was taken from the Uiac crest In the form 
of rtnps that were fitted into the defect, aryd hdd In 
place Irt the do*rd acxlp This iraprosed the con 
tour and rhane of the forehead con^Werablj* but 
there was still much depression abosx the hairfirve, 
and there mis still marked deprr* Inn in the rcj^Kwi 
t f the brosrs four months elapsed when the ilaps 
were again rlcMtcd and a smaU standard sdtaltiam 
tnp was placed osxr the brom just osxr the roof of 
ibe bone and sewed In j^ce Two more sntallmm 
sin;rt were nlaccd abosc the fint one and sewed in 
place the skin approximated and a pressure band 
age applied One nxmth Uter the ends of the 
rliillium itnn that were near the I row had eroded 
through the skin and had to be remosTd (Hg ai) 
Case 7 \\ C. aged tS years was operated upon 
for osteoms clitl of the frontal bone assooaied with 
a brain ahscrss II scan ago Slircr that time there 
hateliecn no comi>licatings\TBr (oms Examioalion 
himeil a NXTtkxl hapesi Kxr exlen<ling from the 
center of the forehea I to the esebrnm It mis wide 
and adhermi to the l«ne The skin within the are* 
oftheLwa puckerr^I arwl elesited (fig jy) Pafpa 
iKin shownl il»sence of bone Iwneath the am The 
evfl row ma li tortnl \ ra\ (HCtum of the skull 
and slnu*es showed ni e^^denee of infectKro but t 
liony lefrct mra unng J Is i emtimelefs In me 
(Fig 2 $) 

\t I'prratKin (he scar ma rinv^I and the lla] 
di vc(e«f tmar fmm (hr dura (o eii ting f»one The 
^r (i ue oscr the frontal defect mas (hm anil lo 
on area a mall O'st mas encruntrre'l The f *re 
Kfi 1 mas j»rrpircil f r (he rrect ti tfi < f a I me graft 


dll 

and X rectangular piece of bone a inches long and i 
Inch mrjde was remosTd from the cortex of the tH la 
shaped and Inserted over the dura with its penostcal 
sideoutermosL The skin flaps were then dosed over 
the bone graft and a pres ure dres ing applied The 
patient made an aaeTcntful con\ilesccncc (Fig 14) 
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ALPHA RAYS IN THE TREATMENT OF WOUNDS 

ERJCH M UHLMANN M D CWcigo, Ulmoij 


HE thcnpentk potmtiiUtW ot ndlom 
■jxl radioactive whtinm are not otfl- 
bcd to their foBest extent. Some o( the 
principal reasorcs for the conservatire 
attitude toward tbelr oae are the relative radty ot 
the element the inconvenleiacea coaoectcd ^th 
the handling oi radioactive mbatancea, and the 
fact that many phyikiutf are not famfltar whh 
the technical aopDabaQ ot radium and Ita dk- 
Integratlon prooiicta. The me, thacfore, of tadto- 
acti^ aobatiDcq In toedidne h gcnaHy Umhed 
to the treatment of malignant turnon. Thb im- 
portant employment of radium, howevei doeanot 
exhaoct ita tboapeatk uaefulnem, and devdop- 
menta in the paat two decada have thcpwn that 
other dbeaKa may be treated saccoifully with 
radioactive nbatuaxa. Forthennore, technkal 
progren haa made radium producta more readOy 
ava^ble, and in toch form that they can be midj 
oaed by every phytldan 

In order to avoid koa of the vahiahle rie m ent, 
and for economic ruajoDa, radium rtaetf ia often 
aubatituted by radium ffnanation, alao called 
radoG a dMntegratlon product of radhm In 
giseoua form. This subatan ce baa the lame ouail ties 
aa radium, but can be, and haa been, used m focus 
in which radium Ita^ cannot be prepared. A dk- 
tlflct feature k the fact that radon la readQy al>- 
Borbed in flulda cuch aa water or alcohol, aiad b 
easOy Incorporated in fatty cihttanrea. Ths 
property not only facilitates Ita thoapeotk ap- 
pbatloQ bat alao permita ntllicatloQ or the ilp^ 
rays emanated by radon. It will be tiiown that 
a 4 adlatlon^ of great thenpeutlc value In wound 
Kf:^»ng and the probabHIty that war wounda nsv 
be boefited by Ita appUcatioo prompts ths 
pubbcatkn. 

Little use baa been made of o-raji in roedkme 
and only a minority of phyBdam b generally 
aware cd the fact that over 90 per cent of all the 
emanation from radium and radon cooskta of 
alpha partlclei, the rest bei^ fi- and v-rayi- TTie 
pathway of o-ra>a k very limited, amounting to 
only a few centimctm In air of nocmal denuty 
»nri their penetrating po w er k so ahgfat that the 
walk of the cootalom ordinarily used for radio- 
active anbstanccs abeocb aB the a-nya givcii oS. 
These Qualities nullify the usefulness of a-ravt for 
the treatment of malignant tumors, in whtcii, ^ 

Fratn tW Tww C3tik ol tTItWH Sam 


Opt for leslona on the aurface of the stln, the pets: 
trating -y-rayt have the chief therapeutic value. 
However when radon k Incorpocatri In flotk 
fata, these lubstanccs can eaauy be brought 
dote contact with leslona on the of tl 

body aud full advantage can be of U 

a- rays 

As long as twenty yean ago, Straaburgo- (i) b 
troduced radon b a liquid vehicle fato therapy 
For the paat 15 years (i) radon dkiofred m ^ 
»u balances has bm tuccmfuDy used for the ties 
mmt of akb changes and ulmatkns which re 
suited from oveidornge of x-nyi and radhnn 
These ulcerations are chaiacteri^ by the 
associated with their appearance, their rci^ 
to therapy and by thm eventual develt 
bto cancer with all fti cons eqoeaices. It Ii well 
known that many of the plooeeii b radiology 
bdng b thdr time ntteriy asaware of the dangera 
of oraeipciSQit, aoccumned to z lay cancer 

It may aetan odd and incocaktent to attempt 
the Dirt of bjoriea produced by z rays or rtdJuni 
with the aame agent, but it must b« 
that the r wfgnrnmd ed therapeutic factor for 
these akb changes cimkta of o-nyt srluch ait 
corpuscular elexmts and physkaily different 
from 7-rays of radhnn or z-rayv In the dcaage 
emplo^ fer these treatments, o-nys have bem 
provra to be absolutely harml« b many thou 
lands of applkatlona. 

Radon incorporated b neutral fat k 1 mice of 
o-ravs and has the tpcKarance of an ofntmgnL It 
can DC hanriWI IIVb other aalves but conaidaatioo 
must be given to the fact that h k not a stable 
prod uct . Radon dkbtegiates and loeea its 
strength ^ cootbuously ghring up part of its 
charge. Tub losa haa been exactly det em i ln ed 
and amounta to about 16 per cent b every u 
faoura. An obtment with a known amount of 
radon wiD loae half of its CDDcentratkn b about 
4 daya. Thk quality nccestitata the preparation 
^ fr^ ™trri»l for therapeutic applkatirao, and 
the exact determination of its coDcentratico m 
order to evaluate the time dement for Ita use. 

The coostmctioc of suitable apparatus and 
measuring instruments baa made the task of pre- 
paring radon abtment and determining the exact 
dosage comparatively stmple, and the materkl 
has bea made avallaole to the medical prof ca aioc 
for general use. The actual amount employed for 
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the therapeutic purposes described here Is exceed 
ingly rnflil- Radon in this form is measured m 
electrostatic umta (e^u ) i electrostatic unit 
being equal to 0.000364 milhcDne destroj'cd 
(m-cd ) Smee familian^ with these phj'tical 
standards cannot be generally assumed It may 
suffice to mention that 10 cubic centimeters of 
radon ointment containing a total of looo dectro- 
static units (100 e.i,u per c.c.) can be applied 
contmuously for more than 100 hours before an 
erythematous reaction of the skin will be produced 
Another factor impcfftant for the therapeutic 
use of radon ointment most be mentioned- Radon 
as previoasly stated is a gas arid has the tendency 
to escape. To prevent this, the ointment is pre- 
pared and shipped in sealed tubes or in tin con- 
talneia, and ^en used for therapenUc purposes, 
should be applied under dreasinra as airtight as 
pxBsible. In the treatment of suriace wounds, this 
can be easily accomplished by spreadmg the oint 
ment over the lesion co\’ering the area with rub- 
ber dam, cellophane, oilcloth or rimflar material 
and finally sralhig the dressing with adhesive tape 
in overlapping atnp». These dressing must be 
apphed b> the pffijiidan and ere left m place for 
an exact and predetermined time. They then can 
be removed by the pietknt Repetition of the 
treatment Is usually done at mten.'ili of 3 to 7 
days. The treatment time depxnds upon the na 
ture of the lesion, and the number of treatments 
required is influenced by its sue. 

The use of radon ointment was originally Inn 
ited b) the author to the treatment of wounds 
wbch bad proved to be resistant to all other 
forms of therap) and In cases m whxh wide ei 
osion of tissue with subsequent grafting of akm 
or even ampnitation of limbs was contemplated 
Most of these lesions were sequelae of overdosage 



Fig. I Caae i a, (eft, B^oie and, b after 5 acebi of 
rmdoo otnlmect trtatmesL 


of I ni>’S or radium. The results obtained were 
extremely gratifj’iiig Consequently when radon 
m this form became more easil> obtainable other 
akin coiuiitions with mnilar resistance to ordinary 
therap\ were subiected to these treatments. 
Periodic histolocical studies of such lesions showed 
that new capilJanes were fonned under radon 
obtment therapy Therefore these treatments 
were Instituted in ulcerations of the skin where 
the local blood supply was iDComp>etenL In tins 
manner patients suflenng from Buerj^s riwwtn* 
vanaec ulcers, necToU^eaions including diabetic 
gangrene, resistant burns resulting from heat or 
electric current, and draining fistulas were 
succesafuUy treated. 

Duiing the jwst year the influence of o-rays on 
eipJcrimenta] surgkil wounds in rabbits skm was 



Flf. t. Case t. a, left. Before aod, b, 6 mooUis after ra<kn ointment tberapj 
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tadin] u)il -aJuU« tnformatrnn m thr h)ni 
{i( wound hnlifie tail vtr (nmut a itiUinol 
Tbn« moamls i Iw rrpwKil to t wpiate t •« 
rmiBKatlon N'scofrr^ ruU ciuncrt 

D hanuo (Kw Int m (h« n><]<nn«« t nlnnmnt 
mCTi tKmpT 1 MifpfKlftfi uradintN m rabbit 
aod hurun ilhi ma obvrvrl I rufnrmh thr 



hralioe j nctM c4 nlmvtp noonU »a* sc 
rrlmin) br ibr •Pf'liralKn ot radoo dntmmt 
ClinkaJ mtih cArtaWd In aorptaJ »i3und4 »r 
IfCtft! A thr la I iW rtfwTWTWr pafcned in ihr rt 
prTunmul »nrl rofil rmrtl thr vaJnr td radoo 
olfitiBrot applaralrnn Tbr rair o< auoad hnliRS 
waa ftratlv ha irsnl, and nrpodojrfv acrft *ca« 
arrr iwoditcnl « ihnot impainnPBt irf fuDClkn. 
*«wnr ol ibr»r hr«ior»ra art Miri]\ prr^lr! 

( w li S ( amana c4 Ibr tb hHnar Ibr IrfI rj 
tmlrd lb ntlnxm u 17 aad QjV IVtufr 
arm I iMO. u nmm c4 ibr iwrfcran) 

Uil Ibr Irivie rrrvrrrd. nd uwAbrr r^rral w urUTKt) 
twi (M Tbrrr » jrru Uuiia b«u*r Ibr naud. 
•w)on*rtrT»JomtwwsUr^^«{rmarm rrr Uirt) (me 
tbb tr*lwr hxh n •<«« uruucr* tbmrd rranuU M 
ratnaoB* I mluOr tbr rWMl Lmuar elm aod 
Uanh. ii 4 j. CbitirBlrd I ITxujt Tbr 

tiu«r (kfrri nrsMurd bnvl | t mUartm b^ 5 rrmti 
■Klrr*. BAd rtwUrorlrT drrp Tbr iirtvnlr«ni *a 

rt]»rti nd bik ibrr* bo larDcat rthkotr f4 cv 
aiKBM. ibr rroaH fair af brm<i r4 tbr Uwr »i en* 
BMktrd tfrrMnu iBlra (ra Ibr mbtyib •/ br 

Inks I ibBi tmr did »el abro ujr ■ k T T o TnJi' m 
drsrr c4 cardnrraB, bbm icraXtlajc mnirwrlatnl 
t r«rr (br irdnit. Briorr (bit n IrrmUarmU 

tbradjnat tawm nrbrTuao VrS j MJ Mtrr 
rf<firBlii»B, MV rrurmbllrw tlMar (mrd Bbaf the 
rd^ Bad rrrt lb« L«<r o 4 1 br IrMoa. BoJ vTxlrT era iIdw* 
trcmtiorat ibr dr 4 rrt Urd In. UUr j rrkBLhrlrMoorrT- 
BTsIrd lb* rJctvTt BBBbm I Flrut U b«t •I'T'ijrauMn 
of TBiVa ctetBrat rrt mli bbIU Jaljr 5 hbnt 
■McbcbBBfrl tbr BffWBBrr cf tbrnr a loUl af 0 
trrBtiBn]tB.r«rbU^K vt-rr boQr«. ti Bffdkd. B*d Ibr 
b ifc-ir bil icBlniil nebBaerdts Mknt-vpprHod o\rT6 
woelb*. Tbr tat h adl Bad tbm do troderMH. AArr 
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Fig. 6. Wt, SlnJlar loion to that lo Figure 5 h, alter treatinenL 


thi* paper wu submitted for pubUcatloo tbe padent de 
%Tlopeti an eroakn tbe size of a small pea In tbe medial 
part of tbe « tb Indurated and hyperberatoUc bor 
den. Rrcurrtncs of tbe original cardooma wai suspected 
and btoptj odrised. 

Ca&e 3 F\ bad an eaema of the left knee cztmnitles 
aod received more than » x-ray Ireatmenti In 1937 Fol 
km ine tbe*e treatmenti ibe de%Tloped severe reactkma over 
the left beef and a kkahkb rmltedln an olceratkmof tbe 
lUn « hkb failed to heaL Sbe « as under constant medical 
care «lth all t)^^ of treatment! lodcMlmg cautery and 
during tbe year 1^3 dcrtlopcd hard lodaratn) arras in tbe 


borders of the aleer Tbe patient mas first seen In the de- 
partment on February i mltbtbelcshmasdescifbed, 
aod btopsy tbsue arma taken from tbe morda of tbe atcer 
Tbe section sbem ed a squamoui cell hypef^aaila- sospsekart 
of cardooma. On rebrrsary 9, she mas opmtcd epon, and 
tbe entire ulcerated urea mas retomTd. The surrooiidlng 
tlsauc iboired atrophic ebartges mlth telangiectasea. The 
defect resulting from tbe opentkm meaxored 10 by 5 
centimeters arid had the appearance as in tbe Figure la. 
Radon of Dtment therapy wa started on February it for an 
8 boar period aod repeated on Febnany 18 lolkmiog 
these a treatments there mas so much hnprovetoent mitb 
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FSc-7 Ckae 7 >, tef t. Plcar of bdort, od, b> *itg r*dt» ciaf wit tlmpy 


formikiD of frxnnktKM tiaa« that the pettiest cmM ba 
dndnrxed biiiiB tbe bocpiuJ aod msnea to Akbtn* (o 
eoctt n oed rsdoe efatiBetit thcTBp^ u ca taijthnt psttrat 
of faer looJ pfiTitcba. Sabseqaaieij i Dcre rwim trau 
meBts«er«(tra b tbt«KBii^ j MoUbs. sod tbspatMst 
Ta tT im ad (or Op exwmsQoQ oi Aomt j 44^ 

Tbs pbotBcrtph tiin t tba tmetbosrd toe tp pe st sa cs 
of Um bra u b Ftfort ib. Poor aon utstDencs tb 
ndoD ebtaat en pp8ed betseea Aocvo* t sod 
SepUBbsr a (tb fonbn ki^uiusest «f tbs or 
C^5- Dr H L TbepstMCts pbTcidtn bo bad 
•xpoMdbhhsods to -rsTi ow period of ^ fwi sUb 
tte prodocthn of Krers tmpbr tets0fiecu*e»,tndh7per 
ketmooei od betb i 940, misll tmoer on tbe 

of tbe r((bt hsod etirtd sod (rar tato bish 
m ese uno f 4 br j ceBtWtra p i Wud an us eeaUmrten 
sbors tbs ierel oi tbe lUo Tots «*s (77^^ rsy csr 

tbe isfToaodmf psits ^ tbe skb tbmbf typksl 
-rS7 ciBLn(ct 

Os September r 94s, tbs csido esss st reioo%«d 
svitesfi/ don t tostftidcK sbestbs, sad ndcB cfotMit 
tbospx a s« storied OB Septesiber tt. Flfms js tsfces on 
Sesa ta ober 14, week alter opestksi, slrral7 sbossd 
irsnalstlao timae 00 tbs bottm of tbe tariea, sod soder 
ceetiaaed tbasp7 tbs iafoi beskd shbb i>i eebsvitb 


toUl<4eBl76r*dona(titmeotappficslien. TbsmDhoif 
am b ansoallY aft sod docs not In any ny bast tbe 
ssor meji ta of tbe band. Exon yb token st (oOow-op 
sTSsdMrifP St bts data, sbovt tbs tberspevtic iwth. 
Tbs pstiat vss Isirt Ksn to No^nber 943. sod tbm 
sssooebuteto tbs appmsoa erf tbs bncL 
Can 4- D 0 Tbs pstiat hod u e^lbdksos a tbe 
left bde of tbs ocae ter srrviJ yeso sad » oa red raSia 
tmtBnttseaaytsntfo. B wss first lea to tbe depsit 
esat a Tsty », 043. sod ibosed potfLof ef tbs kft 
ebrek sad tbs Wt ade cd tbs eca vftb deep n ke i stk as 
sad sme ues» <d byp er mpfik tbsae. Itnstboofbt t 
tbst tine tbst lbs paticat bad rsdJatka tojmr sad 
csrdacas, sad folDostox sesas tratmtsrrttb rsdoa oint 
smt, Bsost of tbs okanlkn beslsd ej c e pt fer tbe catnd 
part kxb mes jsT td sbost c by ea tisje t er s, sod 
sbosed bard sad siermted berifes. TUi laaoD had tte 
typlcsl sppesnacs cd enrcaetiiB, sad tbe abie sits s* 
Raored nTficsOy a Beptasber j 4s). kljcnacDpic 
eaafastics of tbs ipedm e u coDmMd tbs dUcaosii. 
TrestBsats with rsdea ofatmest eie stsrtad a Septan- 
ber S7 sad ciattowd for K metis. Gnastotka ttaae 
hetsa t fcTB iamedistelT sltB- tbe first srfdkstkD, tad 
after (ovtTtsiBCSts (tbsLsstoosfim onOcteber tbs 
balca ■* reoiTiierriy bcsled s* In Flfirs 4b. 
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These 4 cases are presented to show the effect of 
radon ointment therap} on the healing of surgical 
wounds. In all cases, operations were performed 
for the ehmination of carcmomas m an area pre- 
viously injured by radiation. It 13 well known 
that under these arcumstances the wound healing 
IS not very satisfactory due to the lack of arcula 
tion and atrophy In ^e surrounding tissue. We 
have frequently observed patients with si m ilar 
lesions in which following the surgical removal of 
the neoplasm skin grafts were earned out and 
failed to take. In the cases just mentioned the 
surgeon who performed the operations was very 
skeptical atx^t the outcome, and based this 
skepticism on his experience in similar instances. 
Bnt all these patients could be discharged from 
the hospital within i or 2 days except in Case 2 m 
which for reasons of convenience, the patient 
stajxd 9 days m the hospital before the treatment 
was continued ambulatorfly The rate of wound 
healing was unusually fast and the resultmg scars 
impressed us with their soft, smooth nonadhenng 
appearance. 

in connection with this description mention 
should be made of similar experiences with radon 
omtment therapy m a related field Fddowing 
extensive t^ieratwos, as for example, radicw 
mastectomy in cancer of the breest, the wound 
healing U often slow and sometimes requires 
many weeks or even months before drainage from 
the scars stops, and complete healing takes place. 

Fifare 5s them s rooed foQcnrbg a radical tnastectomy 
(a a pxnent aha hid a kcal bwait openitkm KTtsaloMntu 
befm the rtdkal mastectomy va* performed. Tbemastec 
tomy therefore, was dooe under a haodkap oo April 17 
1U3 aod oa may >9, the wound showed the appeaiancx as 
niostiated. There wasooprocreitla woond bealinsfor the 
eosuiof t weeks, and the p>atljait ccmplabied about severe 
pain and dramace. The actual vonna measured aboat 10 
centimeters with an averan width of s centhneters and a 
<kpth of I centimeter Radoa ointment therapy was 
itarted on May >9, and continaed imtQ Tooe si 5 treat 
menu beine cl^eti. FoOowinf the secood appCcatmct, tbe 
wotmd wasleai th«n one-half Its orifiaal slxc and was an- 
plrtdy healed by the end of Time, 1945. Figure 5b abowa 
the therapeutic resnH following tbe appQcatkm of radon 
ointment 

Figure 6a shows a similar patholodc leston In whkh a 
radl^ mastectomy for cardnoma of the breast was per 
formed on June 15 1943. Tbe center of the wound did not 
»how any teTidency of beaHng, and preaented a necrotic 
ukeratSon measuring V5 by s centhnetera. Radoc oint 
meot therapy was start^ on July 19, and 6 more appfica 
tioDS were gi\-eo to tbe area, ngore 6b abowi the appear 
ance of the lesion on Septemt^ s 1943, agdn iocScating 
the soft rKnadbcrlng scar following ra^ ointment 
therapy 

These are only 2 examples of a number of pa 
tienu with nonhealing operative scars foUawiug 
various types of operations. In some instances, 


there was drainage of wounds from abdominal op- 
eratjoos from 6 to 9 months, and 3 or 4 applka 
tions of radon ointment were suffiaent to p^uce 
a soft scar and the cessation of drainage. 

The following description is an example of a 
lesion m which no surgical exosion was earned 
out but in which other surgical procedures were 
unsuccessful. 

Caiz 7 n. G The patient had a varkewe nicer 00 the 
left knrer leg for over 4 yean. Many types of therapy were 
carried oat dnnfig thlt time without appreciable improre 
meat. Within the pait year akm grafta were performed by 
varknu competent au i g eoaa on three different occapona, 
but tbc»e dia twt take, and the patient was evcntnally re 
lerred for radon ointment therapy Figuie 7a ahowi the 
large nicer mcaszmng over 4 centiiMtm in (fiameter on the 
left lower leg and according to tbe patient, there had been 
DO change in the appearance of tl» lesion for the past 6 
mcnthi. Radon ointment therapy was started on October 
14, IMS, and 3 weeks later the lesion was aboat one half 
Its on^nal Treatment was cootlnned imtQ November 

>9. 1^3 and Figure 7b slwwa the result obtained within 
this time. 

Finally successful therapy with radon omt 
meot 13 reported In a case m which radical surgical 
procedure could be avoided the patient suffering 
from diabetes for many yean. 

CAtxft. hi R. When first seen In November 193% the 
patient bad been in the hospital for the treatmeDt of two 
artertasderotic akers on the toe of the right foot and over 
the right Detatanal Joint. Alter 3 moeths d c o cs er Tative 
treatment, tbe leslcs showed the appearance u Hhatiated 
In Ffgure Sa, and since do farther ir ap rov em ept ctxild be 
achieved, ampataboo of the leg was anteoplated. Tbert 
was faint puJsatlcB in the antencr and poatedor tibsti 
artecKi. Ksdon anataieDt therapy was started on Novem- 
beri and continued for 6 weeks until l>ecembeTi^S treat 
ments of 8 hoars each being given alUmther FoCowing 
these treatments, the lesions were coai^etely healed and 
showed the appearance as IDastrated In Ffnire 8b The 
patient has rem^ed ooder cur ccntrol, and the al<m have 
remained cured now for over 4 Trara. 

Ibe photographs of the patient last mentioned 
taken before and after radon ointment therapy 
show better than any lengthy deaenption the re- 
sults obtained with this new form of therapy 
Howev-cr they do not fully demonstrate the type 
of scars whi^ w er e obtained in healing these 
lesions. These were surprisingly soft and appeared 
to be epithelium rather than scar tissue. Surgical 
wounds m areas of impaired nutation without 
•poolaneoua tendency of hcalmg or operaUve 
wounds which failed to heal for several weeks or 
months were greatly benefited by radon ointment 
appbeations as were several vancoee ulcers of long 
standing and diabetic gangrene which had been 
treated unsuccessfully by other methods. In some 
instances, skin grafts had been perfonned at a 
previous date without beneficial results (Case 7). 
and in others, as m Cases 2 and 3 skin grafting had 
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beto coDtcmpIited usd wu not carried oat be 
caoae tbe prompt reipoote to a-ny therapv made 
thb procedure naocceaury In other mitaDCca 
not mentboed here aimHar reulU coaid be ob- 
tained ID akin bami d( aecood and third d e g ree 
reaoJtmg from heat and electric current. 

atnoTASY 

The u«e of a-ra>i in the treatment 6t voonda 
haa been very aucceaefuL Socoe of their valna Ue 
in the fact t^t 

I They can be uaed m olceratlona in whtcb the 
local blood aopply b impaired and which do not 
reapood to other fonna oi therapy 


a The Ireatmenta can be earned oot eaiDy bv 
every phyaidan who haa famillaiijed hlmaelf with 
tbe method and the patient can aaoally be cared 
for in an anbolatary manner 

3 The wtnod bcaiing proceaa b grally 
accelerated. 

4. Tbe reaalting acan are eit fem dy toft 
amooth^ nooadberent, aral do r>ot impair the fnne 
tkn of Umha even U present at jointa. 

REFEJLENCES 

Sramnoxa,! Dnt. ned. Wtefar 9 J 40 459 
1. Daucun, C. Dcna U adn 9J0, 9 95. 

Idem. As. J Koeata. 9«i, 41 Bo 
4. Idem. Radj(ik«7 94 >S 44J- 



A NEW SIMPLIFIED METHOD OF DEFUNCTIONAI IZING 
THE COLON 

LDG‘\R t BEIRMAN M D Baltimore, Mainland 


T he progress of large bowel surgery has 
been retarded for many >ears because 
of the omnipresence of pathogenic or 
ganisms residing there. Reconstructive 
procedures on the colon and rectum have been 
attended b> a high morbidity and raortabt> 

There are two dominant reasons why the patho- 
genicity of organisms In the colon influence the 
ultimate result of operative procedures on this 
portion of the gasLromtestmal tracL Pint in an 
open procedure when a portion of the colon is 
resected and an anastomoets done, there b usually 
some contamination of the operative fidd from 
the contents of the bowel, regardless of the 
meticulous care of the operator If the peritoneum 
cannot resist the invasion of these organisms, 
there is a predispontion to poetoperative perl 
tonitis, mtra-abdominaJ abscess fe^ hstulas, or 
wound infection. Second even in the so colled 
aseptic anastomoses when colomc organisms are 
present in high coDcentratfon the suture lines do 
not heal under ideal conditions and leakage may 
occur 

For the past few decades, surgeons have tried 
to render the colon relatively aseptic by various 
means. The difTerent cathartics were aried with 
poor results Plnemas of the various antiseptic 
solutions and solutions of low surface tension were 
proved uicffective, | Enemas and mstfllations of 
drura were tried b> way of colostomy to no avaih 
In the latter method when a simple cecostomy or 
loop colostomy was performed the cleansing of 
the dwta l colon was Impossible because of the 
overflow of icptk feces from a point proximal to 
the artificial opening m the bowd to that distaL 
In 1938 Sir Hugh Devine overcame this ob- 
stacle in his published report on the dcfunctioo- 
alized colon According to Devine A dcfunc 
tionalued colon Is one which has been completely 
disconnected from the alimentaiy mnal so that it 
cannot be soiled In any way by even the smallest 
quantity of the feces one from which the fecal 
contents hav'e been washed out and one which has 
been allowed to remain funcUonkss until such 
time as the bacterial content hm been consider 
ably reduced reduced on the principle that if 

rrom the Ptp*rtiiait o< Suitu/ g>Ml lUn^Ulot 
lac, AUrtd UUman, Oilef o( Strilca] Service 


experimentally a aegment of bowel be com- 
pletely isolate and thus depnved of its function 
it will lose most of its bacterial content Devine 
points out The two important pomts in this 
method of operatmg on the ddunctionalixed 
colon are, first that the operation is carried out 
under favorable conditions, that is absence of 
septic feces, hmctionlc« contracted colonic walls 
and low bactcrml count and second that the 
wound In the mtestine Is allowed to heal under 
these conditions. 

Devme defunctionalixed the distal colon m a 
two stage procedure, A loop of bowel (which 
must be a mobDe loop usually a portion of the 
transverse colon) Is brought up clamped and 
bisected with the cautery and a spur is formed 
by umLlng the two segments of colon by suture 
Two small Incisions arc made m the akin on either 
ride of the initial Inosion, the ends of the bowel 
are then brought up under the skin and onto the 
abdomen throagh the two maaions previously 
mentkmed thus the proifmal and distal portions 
of the colon are separated by an expanse of skin 
preventing the spillage of feces from the pronmal 
into the dlsul segment. In the next sta^. after 
the lesion has be^ excised from the distal loc^ 
the spur must be crushed and in the final stare 
the stumps of bowel must be turned m and the 
wound closed 

There are many faults with the Devme colos- 
tomy It can be performed only on a mobDe loop 
of colon with any facility usually the transverse 
colon and » obrioualy inadequate for operative 
proredures m this portion of Wurel or proximal 
to It It 13 a two stage procedure which necessi- 
tates more than one onestheUc with its con 
comitant dangers. It is a fairl> lengthy first stage 
operation, m view of the fact that it is only an 
adjuvant to the main procedure. There is more 
tliM one skin Incision which is andermmed when 
the loops of bowel are brought out, with an in 
creased chance of infection- There Is also the 
factor that the bisection of the bowel when the 
loops are bong formed introduces the possibDitj 
of contaminating the peritoneal cavit> m the 
first stage. 

In the new simplified method of defunction 
olixatioD to bo described all of Devme s pre- 
419 
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Fm Odciml t«br A balknci B pnrdn] 

opoitof U Bma hiiaai C tflb« for 


requisite* *re met, without completely disconnect 
be the alhnenUry omul It may be oacd to 
derootammale any part <d the large bcnrel datal 
to the hrst portkn ci the aacendtu etdon. It la 
■iinple and entail* only the use at a temporary 
cecostomy or loop adortomy The* proe w ture* 
are done routinely preUmloary to Large Ixm! re 
aection, eipeclallv b the preaeoce of <d»tn>ction. 

ThepnxedurebaifoOowi A tenrparary ceco*- 
tomy or cobetomy b dooe. After 4 or 5 dayi. 
when the bowel b firmly perltoDealbiKl, a apodal 
tube b Inserted dbUBv thraogh the opening m the 
cokm Thb tube tt csa e n tial i y a double ttonened 
enema tnhe with art mflatab^ balhxin attadied 
(in the mumer ol a UlUer Abbott tube. Fb i) 
main lumeo b through and througn a 
diameter of tbree'dgfaths^ an bclL TbeBoaller 
lumeo b the by which the baUooD b b- 
fiated At first, thb bocDO-oiade tube wu used, 
but due to certain diSenities whkfa wfU be 
described later a Bardez barkrm enema Cobe was 
found moch more suitable (Fig a /) The tube 
b greased and inserted into coloctomy prox 
tmal to the lesloa The balknc b Infiat^ wHh 
the amount oi air necessary to &Q and dotend thb 
portfoQ of coIoQ (Fig 3) Thus, the baDooa ob- 
stracts the passage of mntaminj twl feces from 
the portloD of the bowd proximal to the 
to tiut The feces ezbt through the line 

of bast resbtance, the colostomy opening (Fig 
t Insert) The maio in m en of the tone, bowerer 
b open and cocnccta with the outside the aeg 
mest of bowd to be defunct lonallzed. Ckanxmg 
ImtlUatioDs may be admlobtered throopi Ihb 
lomen arnl siphoued off thua decnotamlnaong the 
segment of bowel with the lesloo. In thb manner 
any portloQ of the colon dbtal to the first portkn 
of tiw ascending colon can be readffy defooctioD' 
thsecL The onlv complkatloos would be those to- 
berent In the cmpla colostomy 

ReUtire to Its surgical use, thb method of de- 
fnnctkciallatlon U espedally adapted to open 



Fb s. Bardea Ko. 30 barioia frit* (or 
•ad tnairma coloc A ( 00 esUe 

rnilliatHi capadtj^ B prculmaJ of Un .'ii 

C op«*nlrn lor O Uofiioaa duip 

Et dsUl opcsios oi DMln laaws F *0 cabk reatlMeter 
ijriofatiwietmttiDt aa ofT nj entof iafaOca).(? mA^^rr 
brtKcn ijrrtan ijp tad tube of tuba 

*llli b*Qo<» « sa c«t4c eatbwter capadtj (or kfiaold 
cdbu. 


reseetKss. There would be a rather aseptk and 
dear operative fiekL After operatkas, wiither an 
open or an aseptic procedure b done, there would 
be DO tension 00 the autaie lines and no ct»- 
laminated feos flow^ over It thua pitdiapoalEg 
to oufckcr healing The anastamosed pcatJu u of 
the boirel would be coUapaed and at rest which b 
(deal In certain inffajnmatacy cooditkiai of the 
colon erreettuD, whether it be prunuy asdlvertk 
culjtia, or secondary to a znaJvnant rrtnrlh, thb 
method of defonctiooaliatioa wonJd materially 
aid ita scbaidence. It wtaJd obvute erren the 
ocraaionaJ use of the MUier Abbott tube (4) 
after operation, in large bowel snrg ei y 


ClialCAl, EX7EXIUEirta 

There were many problems to be solved m the 
praetkaJ applicathm of thb theore 
The t>pe of balloco to be useth relative to its 
sue, ibuie, thicknesL and dormblllty 
The sue of the boDoon would pco ejaa rOy have 
to be lajge enough to dbfeod and oedode various 
portions of the colon. At trcih poctmortan, a 
oafloon was placed into the ascending transvcnc 
and aigmcu colcca and infUted. ft was found 
that amount of air ncceamry to fill each ma^or 

portioo of colon wu dependent on the diameto' 
of the different portkes of colon and on the 
ebstidty of the bauloon. On osing the tube finaOy 
selecled (Bardei barium enema tabe,(Flg s x)) 
the asceiiding and transverse colon distended on 
hinting with air to too cubic centlmeten the 
■bmoid with 50 cubic centimeters of air The 
tUK WU then tried on t patients, one with a 
ceqamomyandonewhhakicpslgmotdcwcopy It 
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Fti;. 3 AppUcBtioD of mrUwd described. 


WM inserted Into the i o p ec Uve portion of the 
colon and the balloon inflated antll pemtalsb wms 
palpable in the inflating sjnnge. Under fluom- 
•copy thin barium wai mfected axound the tube 
and mto the (q>ening in the portion of colon pre- 
vkwjly mentioned. The balloan was gradually 
Inflate until it obstructed the paasaM of banum 
uixkr flooroscopj The amount of inflation neces- 
sary for obstruction was 90 cubic centimeters in 
tbe ascending cdon and 40 cubic centimeters of 
air In the si^nold. 

The ideal shape for tbe balloon if it b to ob- 
struct the passage of feces, wrrald be cyllndrKaL 
Thb would pve the broadest possible surface con- 
tact with the least chance of roillan during a 
peristaltic wave. The cyhndrlcal balloon has not 
been constructed, os >Tt. 

The rubber fr^ which the balloon b made 
should be thick enough to withstand a pressure 
of inflation up to the pomt where it dbtendt the 
bowel, plus the increased presaure of colonk con 


tractions. It sbouJd also be flexible enough how 
ever BO that It would conform to the shape of 
the colon without traumatizing the mucous mem 
brane. The texture of the rubbCT must be durable 
and able to withstand the mechanical and chem 
leal contact of mtestlnal secretions and feces. 

A Miller Abbott balloon attached to a rubber 
tubing was first used (Fig i) through a cccostomj 
It could be distended to the correct size and its 
shape conformed readily to the bowel How ev er 
it was somewhat light m weight and some barium 
given by mouth was found to have passed aroirnd 
Us mar^ and into the distal segment of the 
bowel by x-ray b i case. There was not enough 
pressure exerted by tins thin balloon to obstruct 
tbe bowel consistently On keeping this type of 
balloon distended In the bowel for several days, 
it was found on 3 occasions, to have ruptured and 
deflated A header latex coodom was then used 
m which a greater pressure was able to be exerted 
The results were more favorable, but not wholly 
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P* 3 »T »5 Scant 

flexor* e< cobn throcflti c»««t£WT FUtmi bcnr On 
liter r«i4T'^ bmm 4 taflited bi. n oap B 

(tract cd bonon In FraBOl •rfoxst •i ratoB. N b<thuD 
flori put the bolbae. 

TcUible. It vu tlMS dead«d upoo (o cue » Na jo 
pirrtiT taiium eomu tube vitn baiiooe attached 
'ITie robber in tbc ballooa porticc k mneb thkier 
beet it is less dsteoxible a^ cioea oot cmlom to 
tite shape of the ook« u well It also exerts a 
moch greater presauxe oo the bowel wall This 
tribe was tbroogb a cecoatomy dhtetKlmg 
the ballcxm with Increastng amoonti of air. emder 
flooroacopy nntfl It obstructed the flow of barium 
Injected into the piniinial segmoit of colon 
aiunnd the tube. It ohstrncted when the bailee® 
was filled with 90 cubic centimeteii of afr A 
barium meal was then gtveo the palknt and x-i»y 
films titeo at ij 14 and 59 hours. All of the 
banirm was seen roentgenofccKally to cnene out 
thiOTgb the cecoatomy aroond the tnbe and onto 
the abdomen. No bainua was aeen to go bevQod 
the baDooo 4 »Qd S) Som barium was 

then fotced throogb tbe ceeastociv lateral to the 
tube, i^er preasnre. None leaked beyond the 
balloon (Flff 6) About 150 coble centunelcia of 
tight barium was then mrtlHed thxou^ the mam 
lumen of the tnbe into the segment of bowel dJrtal 
to tbe bailoocL There was no back leakage and 
the balloon was found to be able to withitand tbe 
we igh t cf a column of hanom (Fig 7) 



ria 5. S»gw ti Ls Fljn» j, m boan afl0 per oral bs 
nam. 4 laiUted balkoo tt banm le ofatrseted ceems 
snd tstodirf ciAxi idB 00 kak laCo the &tal w gintt t 

«<«etat.C HoebariaspaMtcf thnajffleeceatoQrimBd 
tb* taba. TUi nccaKaiT n* Oflbt simd the tubs 
EnpQrlaa ecopki Jib ^hJulcB 

These same experiments mtt ropeated ou a 
loop d fffivrfA oscnpv In this pcrtlon of bowd, a 
tuba wjth a 40 cubic emtuneter capadty at the 
same tW^n as the Batdex tube waa oa^ (Fig 
t *) AD of the experiments, by i ray ihowed 
that this baDooo eflectrirlv otairucted tbe slg 
mold (Figs. 8 and 9) 

This was deimlte enoc^ erWence that no fees* 
under no rma l preauirc would pass from that pot 
boo cd bowel proximal to the balloon to that dlitaL 

The quoth® of impairment of droilatioo by 
ptosnre of the dhten^ balloon on tbe vc«ek 
•applying this iegro®t of colon was considCTed. 
It Is a known fart that datentkm of bowel does 
exert influence on iti drculatkti. In 1907 
Van ZwalenbuTg made certain otacrvatkais on 
the intestinal blood flow during distentloo. He 
foond cipcrimenhiD/ that tbe current of flow 
was akwed in the TiiDa at 90 mOlimetea of mer 
cury At ijo mlDiineters of m e aem y all circula 
hon ceaaed. Dragrtedt corroborated tbeae fin^ 
inga and on farther InvCTti^Wi fcamd that tlm 
drodabon both arterial and renocis, is more ml 



Fig. 6. Orlglnil tub« tnd l»Qoon through cecotUny 
\-rt 7 7 bcpurt ift«r per onl bariom. More bariam lo 
|ected troaad the tube into the ce cu m under prenorc. 
tUllooe tm obctncU 5ow o( bedom. A loflAteo belloaQ 
Id ucRKllDg coioQ 5 btrium Injected into pforinnl eeg 
meet of colon obrtructed C bartralateraiBelQeam. 

Dcrable to the ejects of dtstentton in the dao- 
denam and becomes proffressively less so as the 
rectum is approached It takes a much higher 
pressure to occlude the blood suppl> of the emon 
than the smill Intestine. He also observed that 
prolonged dtstentioo graduallj increased the flow 
of blood through the anastomotic vessels until It 
nearly equaled the onginal flow 

The la^ Bardex barium enema balloon when 
Inflated with 90 cubic centimeters of air exerts 
approiimatcl> 105 to 110 ralUimctcn of mercury 
pressure. It was doubtful whether this balloon 
could be kept Inflated at this pressure for any 
length of time without daturbmg the blood lup- 
plj of the colon 

In the first case m which the Bardei tube was 
tried (an moperahle caremoma of the splenic 
flexure) it was placed through a cecoitomy and 
into the ascending colon. The balloon was m 
Bated with 40 cubic ceothneters of air The fol 
lowing day on additional 10 cubic ccnlimelcrs of 
air was injected and after 6 hours, 10 cubic centj- 
meters was withdrawn. The next day so cubic 
centimeters of air was injected and onl> 10 cubic 
cenUmeters removed after 6 hours. A dally in 


Flf 7 TubewIlhlxJlcKmlDpfoxJioMportkmofMceod- 
laf aJoo thmigb cecatcKsy Barhes lakcted Ihnmgb 
aaln huDO cf tube Into dhtal icgmait u cotoo X-eay 
fibn 4J mlnoto aitee Injecdoo in m^bt poddon. A In* 
fiatol balloon In asceitduig coloo d bamiffi in dbta] Mg 
meet ci coIctl VokakbalkoibanumsTtondthebanoon. 

dement of 10 cubic centuneters of air was in- 
jected in this manner until 100 cubic centimeters 
of air were safely m the balloon with no obvious 
subjective effect on the patient The air wsa 
allowed to remain m lor 9 days. The patient bad 
no complaints during this penod and tnere was no 
clinical evidence, alxiominally of impairment of 
blood supply to the distended portion of the 
colon It was, therefore, assumed the balloon 
distended with 90 cubic centimeters of oir was 
safe at a pressure of 105 to no mOlimeters of 
mercury and had no dainaging effect on the dr 
culstioo to the bowel The some procedure using 
40 cubic centimeters of air was done through a 
sigmoldostomy 

The problem of mucosal necrosis occujtim due 
to the pressure and fnction of the rather stiff rub- 
ber balloon on the bowel was also considered 
This was proved not lo be the case m the following 
manner The lube was inserted into the sigmoid 
cpion through a sigmoidoscopy opening on the 
anterior abdominal wall of a patient who had had 
a preliminary cecostomy and subsequently an 
abdominoperineal resection. The balloon was 
placed about 4 centimeters below the skin margin 
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S. SaoS 50 ctiUc ctnt^rtcr cxpKitr baOocKk tnbc 
«*rd tfaraofk km cekMOBj 10 ctcnakl cotai — 14 boor 
Bm, I4 TW ou patlrat vlth fntenJ cutrotoiccdml 
h jp o ct o ri Lhr t I Sated twHotai B berfao ta dacemd 
lag okn C baflaai (n t i t fo dm aod OxatrerM oofact 
D balsam la anal bovH. K banwpaMcaiatotbeiTcto 
^ftootd at rretsKL 


bto Ibe trgtDoU cohn jott beoeatii the brel of 
the fuck. It WM (oflaied mth 4/3 cubic centi 
meters of ah (the Decexary amount of air to ot>- 
itroct this portkm of coloo) ajxl kept there for t 
dayi. Each (hj an esdoacofie wm maeru^ and 
the BJi c t Mj . vu tnycted. There were no im- 
toward efTecta opoo the tancijn bv the baHoixL 
The boaerkl contest of the defooctioaalued 
coloo wij then detombed Thh wu dooe In 3 
polienta In the foUowtng manner An etMstn of 
150 cubic centbwten a Dortoal mlioe aoIoUcn 
wu gfven twice daHy throurt the main tuman of 
tobl^ into the a e g ment of bowel dhtoi to the 
baBooci. Tbeae washings were then aiphooed oS. 
A few cubic ceothneten of the last washing each 
day were obtained for a cnltore and coktsy count 
The cnltore, of course, was alreodv dOoled by the 
washings. This was done on 3 patients, nithln 
48 hours, the washings returned dear and were 
devoid of ertaa fecal mrticles. In the first pauest, 
the bactcml count dropped from 317 coftaiiea of 
Bsdlhn coU per piste, to 19 coloo^ per plate. In 
the fijit 6 days. Ulthin tlw nret 4 dsya, oijy 
—liTM* washings being used the count dn^ped to 
3 colonics per plate This patient bad an inoper 
able cardnomi of the splenic flexure. Theaecond 
patient bad an obatntctl^T cardnama of the 
rectum. The washings were dooe through a 
cecoatomy some of s^kh leaked throc^ the 
rectum. The predominant otgxniim was ^cfllos 
proteus which was reduced from too to 8 colonlea 
m 9 ds)^. The third patient had a caremoma of 
the rectoaigiQoid with a perms nent loop sigmoido- 



3 The washings wno ron through the ilg 
and culiDTta were obtained from the 
expeUed through the anus. In thb patient, the 
count, at firat dropped from 189 colooiea Bac^ 
loacolJ tony colorie* and then abroptiy rose. It 
was found that the balloon had luptui a J and that 
contaminated feces were floirlng over through the 

Since the bectertolegical studies oc these few 
cases were not carried out with uniform dJIntions, 
it b re co gnised that the results obtained cannot be 
coochsive. TbeconibteQtobaervatieas,howQTer 
certainly Indicate a imdexicy toward debacteif 
abeatlom Thb wfl] be mbstuitiated by furtbar 
stodiea. 


uznioD or utx 

A cecostemy transverse cdostom} or ug- 
mddcacopy b done as a preOminaiy p rcice dm e, 
according to the podtioo of the Icilom Wliai the 
bowel has been wdl scaled off from the pedtoocol 
cavit} (BualJv in about 5 days, the tube b placed 
•o that the tadlooo will be 4 to C Inches dstal to 
the opening In the bowel (TTg 3) Thb prevents 
the baHooD from ofaatnrc^g the outlet in the 
coto and abo, if K b a cccostomy from obstruct 
log at the Oeocecal valve. The tube should be 
bm In pirn by adholre taping (Fig 10) Thb 
prevents the baboon Irom bei^ drawn lartha- 
mto the colon by perbtalsb. The baboon Is then 
infialed with the amount of air peerjously deter 
mine d to obstruct t^ bowel at the segment in 
whkh it b Inserted (90 cubic centimeters in the 
■ifndtng coko and 40 cubic centimeten In the 
■Igtnoid) Cobodioo b placed around the wound 
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to prevent eiccma.UQa of the akin by fftcci. Woah- 
tnga are then begun two or three Umea a day with 
any type of cleansing solutioa through the mam 
lumen of the tube (Fig 1 1) A titrated eolation 
of mlfasusidlne may be ua^ These ecemae are 
ophoned off Within 7 to 10 da^ the bowel 
should be well defunctionaliwi and ready for the 
mafn operative procedure. 

During and at least 5 da>’a after the operation 
U an anastomosu has been done, the tnlw should 
be kept intact and inflated During the entire 
period it i* necessary to test the balloon dally to 
determine -whether it is still intact. This is done 
by removing the damp from the balloon portion 
of the tubing and attaching a loose 30 cubfc centl- 
meter syringe. If the tahoon Is all ngbt, pen 
BtfllgB u^l be in evidence by the motion of the ob- 
durator of the syringe. Dro^gs on the abdomen 
around the tut* ore changed usually at the timo 
■when colon washings are grycn. If the opening m 
the large bovrel fits very mugiy around the tube, 
it is occasionally necessary to dilate this with a 
Kelly clamp I^en it is thought that the bowel 
is w^ hcol^ the balloon is deflated and the tube 
withdrawn. The colostom) may then be doeed- 
The bowel then assumes its normal cootmuity 

UfSOLTS 

The clinical eipeiiroents for this method of de 
functkmnlization of the colon w ere done in 6 pa 
lients. Four of these were Inoperable. Three pa 
tlenls had caremoma of the rectosigmoid a of the 
splenic flexure, and i of the rectum. Four of 
these patients had cecostonues and a loop tig 
moldoscopiei. The four cecostomles were done 
for complete obstruction. Both rigmoMoscopIes 


were palliatrve procedures for inoperable malig 
nant lesjona 

Three of these patients bad the tube inserted 
and inflated Banum was given by mouth and 
serial x-ray pictures taken ap to 48 hours. In all 
3 no barium passed the inflated b^oon All of it 
made exit throu^ the respective colostomies. In 
1 patients one a cecostomy and one a sigmoido* 
scopy vx> cubic centimeltrs of barium was In- 
ject^ throu^ the bowel opening around the 
tube into the proximal segment under pressure. 
No barhun pa«ed the balloon by fluoroscopy In 
3 palienta, both -with colcstomies, approximately 
400 cubic centimeters of banum -were mstllled 
through the main lumen of the tube mto the 
distal segment of bowel The patient was placed 
in an upright position for 45 nflnutes. There was 
no bock flow of barium around the balloon into 
the proximal segment This was sufficient evi 
dence to Uluatrate the effectiveness of a balloon 
to obstruct the passage of feces In the colon. 

There were no complamts bj any of these pa 
tients of pain due to distention of the colon by 
the balloon. There was no objective evidence of 
Impeirment of blood supply Mucosal necrosis by 
the contact of the inflated balloon on the bowd 
was not observed endoscopically in one patient 
It was observed that after repeated washings of 
the distal segment of bowel for 48 hours, the re- 
turns were clear with no macroscopic fecal par 
tides in 3 patients. However the decontamina 
tion oi the distal segment of colon has not been 
condusively proved Results suggesting debac 
terialiiation have been obtained in pmiminary 
studies. The ideal tube and baDooa for thU pro- 
cedure have not « J’ct, been constructed 
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That wnr onlj a operable ksiora b tbew 6 
cuo. Tbe finl patient had a aucinoena of the 
rtCtottgiDold foe which a preliminary cecoatocay 
was done for obetmetion. The tube wu baerted 
Sdayi before operation and hrintlcaa were done. 
The patient had an abdombaJ reaectloo of the 
rectoeiginotd bj Hartman • method whh a per 
maoent left co)caton)> During reaection of the 
letKjn, tbe bowel waa inadvertently torn with 
ccntamjnaUoo of the peritoneal ciiylt> SulfanOa 
mide waa uaed b the peritoneal aivit> The tube 
was ^enlo^Td 5 dasa ^ter opentitRi and the feces 
aHowed to ent from tbe a^tocD\ Tbe patient 
had to anes'entful convalescence with no cUucal 
cvideTicc of bfcctioQ. 

Tbe Kcood patient had a artmocoa of tbe 
•picnic flenire with obitructiom \ prellmmaQ 
cecostocQ> was done Fourteen dasa after thia, 
tbe tube wns inmed and Inflated ■odcmgaliooi 
with a tnturated kIuUqq of tolfamrinate were 
used twice daily Five days after the insertioo of 
the tube, the tpleiuc 0eiure with the cardoocna 
was er me d and an end-to^d anastocnosis was 
done. At the time of operation the colon was 
collapsed. The resec t ed pertioo wa» opened and 
found to be devoid of gnm feces. Five dan after 
operation tbe beBooo was debated and tne tube 
was removed. Tbe pattest had an uerentful 
ctxvaiescence. 

Another patient with an Inoperable cardiKUoa 
of the rectum hid a preUmbary cea«tacn> for 
obctractiocL On aduimka to the hospital, tbe 
Buhgoant growth was tremendously lahamed so 
that it was Imposaibk to do a rectal enminauon. 
After cecoctocny sock of the bdammaitoo sub* 
shied bat tlK patleat drrdcped a diarrhea of 14 
to 16 «™11 bloody muccad Hoofs a day Tbe 
tube was Inserted through tbe cecostocnv and to* 
flflted Wlthfa 48 hoora, there were no stools 


pntsrd per rectum. \\ ithb i week, rectal eiam- 
inatloc could be dooe and ft was foand fli»t tbe 
Inflammatko had almost complHcly subaided 

SmOtAaY AKD ocrvcujcox 

A new method has been dcrlied to defunciwo- 
aUse the colon according to Devines precepts. It 

a an extremely alraple procedure, whlcfa uses onl) 
a colostomy m an> portfoo of the colon p mi l mjl 
to the lesfcn pha a speda] double lumoi tube with 
a balloon attached. This functfonalh divorces 
one portion of the bowel from the otfter loas- 
muen as the prelimmarr colostom> is usually con- 
structed prlw to resection of the datal thiet- 
fourths of the colon, especially If obstruction n 
present or immfneot, thn simplified method of 
dcfunctfonalmtlon entails do additional opera 
tiona nor anesthesia. Tbe colon does not have to 
bedbconnecied. This procedure maj be used for 
any lesion dotal to tbe Degmolng of the ascendiBK 
COMO and need not be Hmh ed just to the dlHal 
portion of the large boweL It is primarily an aid 
10 resection and anastomosu of portkns of the 
colon. Its pcssibilities could be extended to use in 
tofiamxnatocy ieskmi of tbe larn bowel loch as 
acute divtfricalitJs. As was pointed out to one 
care it materially aids to the adevration of the to* 
fiammaton proem aaodated with maJignaflt 
dtocases cf the colon. This remetuses converts 
ao toopenble Into an operable lerion. 

This method of dcfuncuonaliatkc of the colon 
has been used experimentally to 6 cases, with re- 
sults josrifytog Its conttouance with further ob- 
•ervaUan. 

RlFLilZNCES 
L Dwtoi, H. SoTitry, ojA. 3 6^ 
a DiunxzrT C A, Lam, V T ud Mruxz, K. T 
Ardi.3ijTl oao, 8 J7 

j. Vas ZwAuasoao, C. V Aba. Sva., 907 48 78a. 

4 tVnrrut, Allex 6. Garia^ 94}, 14. j 3*7 



RECTOURINARY FISTULA 

SEYMOUR F WILHELM MD Fj^-CS New York, New 'i ork 


/■'“PORTLY after the close of the Rcvolu 
tionaiy War Anthony Fotherpli a re 
spect^ QuaLer phvsk^ wrote concem 
Vfc— / Ing the passage of gas and fecal matter 
with the urfne Tn young subjects the disease 
mi^t in some instances, thou^ never without 
great dif&culty be cured by a course of ass a mOk 
and of Bristol water together with a course of 
wild balsamic mjections. In old age though the 
ducase is incurable yet it U of consequence to the 
ph>’siaan as wdl as to the patient and his 
mends, that a right judgment should be formed of 
its nature and probable event. This end however 
can only be obtained from such singular cases 
being faithfully reported when thej otxur’ (4) 
Little progress however was made m the treat 
ment of this distressing malady until the latter 
half of the nineteenth century when diversioQ of 
the fecal stream by means of colo8tora> was first 
suggested and pradnced (i 2 5) By i8S8 Ham 
son Cripps m ha classic monograph was able to 
record 63 collected cases. Fort> -eight of these 
were of inflammatory origin 9 cancerous 2 tran 
matK and the remainder doubtful 
Improvement in dngnosuqmethods and prompt 
sorpcal intervention fuve materlall} lessened the 
madence of inflammatory fistulas bet w een the 
rectum and the urinary passages. The advent of 
penneai and transurethral-prostatic surgery how 
ever has more than compensated for thib losa. 
This report deals with 18 cases of rectovesical and 
rectouiethrai fistula observed within the last 21 
years at the Beth Iirael and the Montefiore Hos- 
pitals. Thirtecnpatientswereobscrvedandtreated 
by roe 5 cases were discovered at autopsy There 
was ool) I female, a woman with a lar^ cara- 
Domatous rectova^ovencal commumcatiotL 


rnoLOOY 

The causative factor in these 18 cases was deter 
mined as follows traumatfc, 8 cases mflamma 
to^ 4 cases neoplastic 6 case*, doubtful i case 

One traumatic fistula foUowing operation for 
prostatic carcinoma is also included among the 
neoplastic cases, 

Sc\en fistulas resulted directly from surreal 
trauma and another followed an mcomplete peri 
Deal excision of a large prostatic cardnoma. 

Fran Uw OaiUnirtittiT Sqrxk»l Stnke . Betli Inel Ik^ 
plUt New \ork Oty 


In Owe I a resident surron noticed rectal 
bleeding after passing a sound, and in Cose 2 the 
beat of a cj'stoscopc passed b> a general surgeon 
entered the rectal lumen (10) The perforations 
during transurethral prostatK resection were also 
made by junior surgeons and may propcrlj be 
attributed to limitations in skill 
The penneal prostatectomies, on the other hand 
were performed by eipcnenced urologists. In 
one 01 these (Case 5 Beth Israel Hospital No 
150309) there was no evidence of rectal mjur> at 
the time of operation On the 1 2th postoperative 
daj there was a brisk, hemorrhage into the blad 
der and on examination a large hiatus was found 
leadmg from the bladder Into the rectum. This 
fistula Was thought probably due to late necrosis 
of the thinned out rectal wall 

In Case 6 (Beth Israel Hospital No. 148496) 
convalescence was uneventful until the j6th post 
operative dav when on mexpcnenccd nurse asked 
the patient to insert a rectal thennometer The 
thermometer was lost and when later recovered 
was found to have perforated the antenor rectal 
wall 

The third fistula, compllcatong perineal prosta 
tectomy. occurred in a case of prostatic cardnoma 
operatw at a well known urological clinic. Total 
extirpation was unpossJblc and after a short in- 

TABLE I — mOLOGY OF RECTOUMNAJtY 
nSTTJLA 

A. Tnnmatk 

I lutnnDcnUl 

a. Ptriocstiao by Kund (Caie i) 

b. Perfocatioo fay cyttcacope (Cue ») 
j Povtomtalcctcmy 

a. TnBsamfanl raectkm (Cues 3 4) 
h. PdlDcat prosUtcctixDy 
fi) Benlm (Cues 5 6 18) 

(s) Carmans (Cue 7) 

B Inlluamstnry 
I Acatc Infection 

a. ProsteUc afateta* (Cue 8) 
b rcrircctsl abscess impenorate anus (Case 9) 
t Chnmk Dcitls Deorectoverical fistula (C^se to) 

1. Tubertnloiis of biadder witlj ajadm (Case ii) 

C Nw^tic 

iToatalic cardnotna perineal operatioD (Case 7) 
f Rectal cardnona da co Tcre J at autopsy (Cues 
IS 14 15) 

i. Ovanan cardoocoa rectovadDOTesical fistula dli- 
co veft d at autopsy (Case 16) 

D Doubtful 

s separate fistuks (Case 17) 
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Hx. r*** 8- R«&>-eaKpce tohrifaD to)«rtcd tol 
btacU<r oatOoiag r<ctxi«i aad colnti. 


terv«I, fu tad fecal matter appeared In tbe 
iirifle. 

•tVPTOtfl AKD DUCnOflS 
Tbe (OKage gu tad fecal matter with the 
oxiae or the preaence of urtoe la the leciiuu md^ 
cates the electee of t ootamuaicatloa b e tween 
the bowel tad the iiiinar> poataget. Ga* alone la 
the nriae however h known to occur la enttin 
rare bladder iDfectioni. ScuDe 6»tula* pcmCM a 
baU-Nwlve-lfke action, aflowing free paasaw la but 
r (Urcctloci, as In Case lo in wtudi fecal onttcr 
seeped into the bladder wilherat demoostrnhle 

3 leakage Into tbe rectmn. The pr ea cacc 
ly infective fecal matter in the bladder 
ghrs nae to cyaUM aod pyeknephrllb 
with ih^ atteodont ■>Tn^ams. 

The Infection of colored ot radw-opaqoe tolo- 
tiooa Into the bbdder or rectum b alio of rahte in 
proving the existence of aa abnormal oammrmi- 
catkxL However short hstobi ol large dbrncter 
between tbe rectnm and the nnnaiy pangea are 
thmadvea rart^ rboalixed on the x ray film. 
A cootrast sofnlion. Infected Into tbe bboder or 
tuelhia, 6owa fr«ly throngb aoch a wide com- 
munication, apeedlfy outUniog tbe tectnm and 
sigmoid colon (Fig i) On the other hand, tbe 
longer and more tortnoos fiatolai, dne asiiall> to 
twfliimrriaf nry may often be dearly de 


TABLE IL — ACUTE BECTOUMKAlt nSTULA — 
6 CASES 


Cu* 

Cw 

Traalaw 

Irak 


eiiiiii W md 

tWiM rfiMl — 
mJMUr 

CwW 


OWvcBfir 

CiWkn] wThu 

CM 

* 


cuSfUr 

r«>M 

Men 

3=: 

' 

^ PkhmI p«U«HnavT 

, Crw^u— dmmihi 
oiSm 

FmM 


1 riiwwinwtiliiliMj 

oCMv 

r>>w 

< 


eiiiBitJ drMMB W 
•era ud •*- 

traxa cetSrur 

CM 


liacated by the Ingratlon of borram (Fig. i) or 
tbe Infectxn of iodned oft. 

Tbe tbe and locatloQ of a fistula arc acenrately 
dcienniittd by rectal palpation and by cyito 
acnpic and proctoscof^ examination. Ptrach 
Uopiy often cxtabllshca the pt ej enc e of neoplasm 
or tnlxTcnkab. The possibility of multiple fis- 
toba afaoold not be CAtiiooVed (Case 17) 

TaEATMDfT 

Aadt ^ala. Tbe Inusedhte treatment of a 
r ecot mtoorliULiy fistula b c o p crreed with 
(i) cuolml of bemonhage, (s) ortnaiy drnhage by 
mkhraJ or soprapubic cstnfter c a ad p atiop 
by diet and drun, (4) lotestbaT bacterioetasb 
(snllasmidroe sullaguanidine) 

Rawilj Simple meojujea, such as an IndweQJitg 
catheter and indneed cocstlpatloo, resulted in 
pemnoent closure in 3 of the 6 cases of aente 
DStub (Table 11) 

On the other hand a rectourethral fistula, i 
centlnjetCT in diameter resulting from a trans- 
urethral prostHlectomy peisbted de^tc colos- 
tomy and suprapubic c^ostomy Reparative 
perineal operatno was prevented m thb otse ly 
the colo dd tntal devckipiDcnt of a fatal pahnon- 
ary carcinoma (Que 3) Thb fistnb as well as 
the two which complicated perineal prostatectomy 
(Cases s> 6) f'^rge dkmeter 

the posterior urethra and rectrnn being in ckac 
sppt^tkn. Such fistnlos are lc» Ukdy to dose 
ipcctaneouily than are the long narrow tortooos 
tracts usually resulting from Siflainmatofy dk- 

<**e (a 7) 

Both fistiolaa whidi followed per in eal prorta 
tectomy failed to heal despite irrethral and «pca 
pubic catheter drainage but w ere later cured by 
perineal reparative operation. 
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Ckrmu fistula (Tabk HI) The treatment of 
chronic rectoionnary fistula may be considered 
under 3 headings (i) d i v ef swn of the fecal 
itream, (a) diversion of the urinary stream 0) 
snrgkCBl repair 

Dhtrswn of tko feed stream by means of cofos* 
tomy am be effective only If the cedostomy u 
comolete and situated projnmal to the site of the 
fistula. For example. In Case 10 In which there 
was an fleorectoveacal commumcabon a colos- 
tomy could obvioosly not succeed in diverting the 
Deal contents from the bladder In this Instance, 
an Deotran sveise colostomv with exclusion of the 
distal Deum m addition to a sigmoid cdostomy 
proved effective. 


Flf. s. Case i& Rectorodcal fistula risuaUzetl follow 
lof b^om enana. Note barium la bladder AnOeotiu^ 
vene cokstocoy had beeo nmde 

Both fistulas were cured without the additional 
risk and distreai of a colostomy 
Ditenwn of the vnnary stream by menns of an 
Indwelling urethral catheter or a suprapubic 
cvstostom) B sometimes followed b\ spontaneoas 
closure m both acute and chronic ^ulas (Cases 
124) The importance of preliminary supra 
pubic cystostomy in cases m which a plastic re- 
p^tive operation is done has been stressed (6 9) 
Free urinary drainage prevents irritation and 
undue tenaiw on the freshlj made vesical and 
urethral suture lines. 


Diversion of the fecal stream b commonly fol 
lowed by prompt amdkiratian of the unnary In- 
fection and b> an improvement m general h^lh 
Sulfa drugs are efficaewua. Cont^ of unnax> 
infection may result in spontaneous closure espc 
dally in fistulas of inflammatory ongm (Case 9) 
Colostomy b urged by some authors as a 
routine measure preliminary to reparative clo- 
sure (6) Althoo^ thfa has doubtless been of 
value in the past, the cffectivenesi of bacterio- 
static drugs, such as sulfosundine and sulfaguanl- 
dine, has led me to believe that now coloitom> 
ina> ollen be unneccsiarj In 3 patients (Cases 5 
6 18) a pcnneal reparative operation was done 
after prellmlnwty preparation ^th 


Surped repair RadKol operation for the cure 
of rectourinajy fistula consbts of erpoemg and 
cicfflmg the fistulous tract and competently clos- 
ing the resultant openings m the rectum and 
unnary passages. A rectcrvesical fistula may be 
approached abdominally or permeally The 
perineal route b preferable except m the verj 
nigh fistulas or in the presence of a complicating 
hitra-abdominal lefflon. 

Rectourethral fistulas should be attacked from 
below (8 0) The perineal operation offers good 
anatomical exposure and a lower morbidity and 
mortality 

The openings m the bladder or urethra and in 
the rectum, rwultmg from cicisKm of the fistula 
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arc ck*ed in t la>TT», without tcnaion. Pbfai 
catpat K naeU tctr the imawal la\wf o( the Uad 
in arul chromic catRul for all ihe other nturc 
Uoo. \ wrtlfic o( miucubr and hliniua tKwc 
ahoold be mtcTTwvtl between the automl opoH 
tnp> In the bUd^ and rectum. 

The rectal anture hne has been ioftenioualy 
dofibBted bv \ oung s opcratioa (9) m which the 
rectum is mobilized well abov-e the bftuh az>d dis- 
located downward w that the hstokais defect b 
pulled outside the onui. The excess rectal mocosa 
lododmg the ofwnlnR b then amputated and the 
cut ed|;cs are sutured to the anal skio margin as 
in the Whitehead operatlofi. The ads-antape of 
thb procedure in forming a solid rectal wall b 
obrious. Unfortimatdy howm-er {ibnotaHrasa 
feasible espedall} if the hstuU b high and the 
rectum odberenL In 2 oses (Cases 15 17) it 
was impowfble to mobilize the rret um sofli- 
oenll) to exteriorize the huulous defects. 
There was, however ertough downward dbloca 
tloQ of the rectum to prevent appodtioo of the 
frcshlv made suture Utm The conitoulty of the 
rectal sphincter was presm-ed. Its anterior half 
was freH and sutureil to the prmtatic capsule 
Interpodnf' a muscnlar nasi between the rectal 
and urrihni cature Lines. 

RauJU There were t (aihjm amooe the 9 
treated cases of dmalc hstoU (Teble 111 ) One 
was In a pauent with adtanced renal and vesica) 
tuberculoiib and the other win a fbtuk fonowifig 
perineal pmutectem) for a large prostatlc ear 
cinoDU. The Utter coomuruoitlort persisted to 
autopsy des^te tenipotary (nprovciDrat In 
he^th following stgmotd cola*toQi> aud bOaleral 
occhldectcmy Six of the g chronb hstuUs were 
enred and l ms been greal^ improved, A recto- 
urethral coDunaaicalkKi rnnlting from a peri 
rectal sbaccM closed spootanecpusl) almcM 10 
)-ears after colortotny (Case 9) Aether ftstnla 
which folkiwed a transurethral resectloo healed 
promptly with on indwelling catheter (Case 4) 

Five palknli were nbj^ed to radical re 
para live surgery One of these was operated upon 
abdondnallj the rest b) the perineal approach. 

Cast a (Mootc&on No. u 8&.) Ttib s 

jnr oU ntrm] tW Montefiore llo^ul oa Jsiiasry 
7 04 cmc^iiahMCeribepaMaceotrecslwaltrTandsss 

tatbrimac Jl badaaffcTedfraaikpwerabrtOBiiDalmBip* 
sod dlsrrbem, swooitnl Dsases sad nwilttnf. for 
aliBQst s Ttais. la Dcccaiber qjx, ke apboltCrd I sa 
sneadeetoar sad ihu tt cj sUctDiay t tbe ttetnfwltsii 
iLo^tal Tm pslboloftca] report ss cbiuotc cbole- 
cyidtk and ckroalc fiuoloraalaas si ^ wndtdtla. TW 
T*jptf«ia*Unenl,Wj*CTW tndln »1 y Ma,lb*pa- 
tiat aotkxd tbst b« vss puda« food psrtjcla sad fss la 
kHcrine At lacs] Mas Urloi m Deem bet S5. wo.an 
01 cntm dc Ted ttaapt was MMile to dow tba i«(f*o*ed 


rretoTTtfcal fiatak. Tbe bUdkr sas epcaed loprsM 
baratly tbe rdees c4 tbe fiatak Ireabeeed aad vuk 
aevem kyera ot nt rra pnaed L hruefti pa] [Liuteot 
ikMie wirroooihn* tbe fiUok. Tbe^ aolares |b\ y 
lereBpeJy and »(r>fr ibrn (erst rmtlrr and la lad tern 
paMed ibmwh ibe retbra aad ihruadi tbe perdtlml 
aerirapuUc 

rbydcal r-fewlnatlai and rpenUctwati a fAic atudy t 
tbe SJnotrfiore Ho^Ul rttsLCabed Ibe aklrDce d as 
Deertriovcaica] Cstola doe probably I efanok ileHia. 
Tbeabdomes waie i p fa rrdoo >lajcb5 ^ ,aad knee 
flaanaatory bum iBTolrtnx tbe rectoat, bLddrr aad 
tmoiaal Qeina, vu foBBd. Ibelksm udnaectcdtrm 
tW Uadder euttme arreat tbe Cat la. Tbe deaiaely ad 
faemt reclui nd Madder boanrr could ao4 be *rps 
rated. Tbe terwloal Or«m dotal t tbe irtok aa naa- 
fdetriy obatroctrd by frsttakcaaUwi aad Cbrooi Ikar 
(cbro^QHtk) Tkc firZaleuc^ieTaDjrt in tbe bkddrr aad 
leuB nr dowd and a aide ta aide leotrsmTerae cedca- 
lamy Hiter \ dnuhle Lamkd denrad rotixlmy aad 
fampabte cyatiotorsy rre ai*r» <ir»t Tbe auterr Ene 
dmite tbe fialiilaaa Lifma* I tbe Oraai p y and 
floid (erev rmr doduiricd tbronjih tbe loim end M tbe 
aound and Into tbe bfadtlrr 

\l letiMd lyetatHo •« \prQ u ibe ik-om aa 
tTSA^eried ^taj to tbe Oenanntrer'e CMoatiBBy tbe eada 
beiM brwdkjkyera. TWMitiuTtiactbeld.aodBOMare 
feral ■nttrr m jrn baa tan apreared ■> tbe Madder er 
from ibr atead. Tbe snaaty intcctloQ qdciJy aabaidtd 
Metbyteee btoe Injected Into tbe biacr aiftoow robot my 
r^walnjt ra Aprfl b rmpaly eppeaxed fai tbe Madder 
On rrp^Unn erfc lain b^ncr »o blue appeared k 
ibeMatblrT TbeaoprapcUeaiaaa Inwd rapMOyfoOnmiac 
rraaoral erf iberystMo^ rsbeaod ea U y 6, u tbe 

G lknl left tbe bn^taJ nodderaMy b^twed »hb 
wtuama aucwMd ra b ' wti w iy 

Tbe [Wiaent earned tW Betb Iwarl lal (So. 
j*qX ) m Jaae r6, 04 I! bee* 0 for tbe past 
•eoib and repealM test* laJrd to rfraraipate aay nm- 
■uilatk* bn ten tbe Madder aad tbe rectos. \t 
miownpyMj ne yo, *4 abaJkiwpaxi u area t 
iberijtbitldecrfibeidpwe Tl^ poarb, represeaUBg tW 
ait erf tbe bfUk, appeared eh Makd, aad itemnu t 
pas* ratbeter were w wi et iMfa l Blac aokrUon h)rcted 
Lu Ibe Madder Bader feewe, ibd ao( ppea/ k tbe rec 
twn. U*ee tbere •* mow no rndeacc m any fiuokaa 
rrarsaskatlrn. tbe Ufmdd rslmUsy as ck wd by Dr 
S Sianda/d ce Jirfr 04 The enlrat nmy rewaked 
dovd, but oe lbs 64b paetnprTaUrc day Ibe patlait ajciln 
oetieed lbs pBiaB(t erf gas taxousb Ibe retbm Abarcaa 
eacsa pro\rd tbe eskt rare erf rectmekral cmsuaKa- 
tka,aMonJa}y I tTaae> erae cdnalTry aboBt 4 kebes 
ifietal to tbe DratnasTerte coloetrasy as Bude by Dr 
Standard Tbe paUeat left tbe boepaUUoe Vsftiit 4. w 
Sore leanag tbe bo^bU be ku erdded aoeiaallT a^ 
kae aever pajsrd Bitoe Uroaefa tbe rertBM. Corferedeorfa- 
tlM lo)ecl4d kto tbe MadVr ako (bd not appear k tbe 
ret tarn . Ob tbe otber baad, dartag 04 etdored adatlon 
did erep Ini tbe Madder felkekf dsteatka eoeia*. 
la 04J boe cnf nrfoeed *0 Icnccr sppeaml k 

tbe onoe. Tbe fistok bad beea ekctrereagaktrd cyilo- 
•ccplcsfly aad at nbeetneot rritoWDplc nanrfrutk^ no 
r4d*TH~* rwn»witf h- tamd- Od Decmber 
t, ary, bomercr aa etf erresceat Mae w rfat k M aa h»- 
)rclcdl^ tbe reebra, aad sbert tiac kter tbe patient 
few okred gas bcrfjMrs tbrnyfa tbe orelara. A 
periaeal reparatire opentlon baa been ad\ked. 

This case of fleoTectareskal fistula Iliaitratcs 
the hnpartance of sccurstely detenziming the 
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location of the fistula. A pirvTous attempt at 
operati\T closure was doomed b> failure of the 
^rpeon to recopnixc the partiapation of the 
ileum in the fistula 

hollowing di\‘crwon of the fecal stream bv Oeo- 
irans\crsc coloslom\ with ciclusion and sigiooid 
colostomj the recto^•eaK3d fistula contracted so 
that urme De\er leaked into the rectum. On the 
other hand colored enemas flowed fredv mto the 
bladder The fistula contracted still lorthcr so 
that distention enemas no longer appeared in the 
unne. The fistula was apparentlj water tight in 
both directions. However its patencj to gas was 
proved b> the injection of an effervescent solu 
tion mto the rectum. 

Cast 5 (Beth Iind IIo»7iUl Iso. 150309.) Thk 65 
yesr old msn hsd oodcfEWic ft perincftl prwUlectoroy od 
Octobers 1941 On the 12th pofttopentiredftjr tbereuft* 
ft brisk bnsarrbftee iat the bladder arid 00 essminatkin ft 
large commomcation «ftS (otmd between the bUdder ftnd 
the rectum. 

Tbe pftlknl rt entered the hocpilal on Febnoiry 4, *043 
for tbe repair of ft drcnlar rectoresrad fistula ftboot icenU- 
meters in chftmeter IIcfulTered fromchfonlcftsotemlftftwl 
wfts prepired preopcralh-ely with Intrarmoui ftuWs, ft 
blood trftjisfusMxi, ftiid ft a weeks coarse of snJfftsgtKfane * 
total of 67 5 fowmi being idministeretl 
Ob February 18 the fistuh mu eipo*ed perincftHy ftj»d 
tbe recUira was sepamled from the bUddet Tbe retkaJ 
opening was clowd la 2 ls>rT». Tbe recluto was owbilatd 
well ■lirn'e tbe fistala and pulled downward. Tbe opeolag 
in tbe rectum, b9we%er. could not be etteriori r e d ftM was 
closed ftitb 3 Uyen of fine ebromk sutures. Tbe rectal 
sphiocter was partially mnbftUed and sutured to tbe pro- 
•Ullc capftuk Interpimc ft muscular wedee betwees tbe 
veskal lAd rectal suture urves. A suprapubic cystostomy 
badprcvlously been dense 

Tbe po^operalive course nas troerenlful tbe perineal 
wouod hentlng well Colored ftolutlon infected tbroogfa 
tbe orcthrs on the islh postoperatire day appeared 
through tbe soprapublc tube but oot in tbe rectum. Tbe 
supnpubK tube was rtttKnTd but a mull sinus ^ 
si ted whkb wa operatlrely cktsed on starch 11 Sul 
fadlaxine wa administered, aod on March >9 the patient 
kit the bnapllal votding throogfa the nrethra wila good 
cootroL Tbmaa no cYideocc of recto%TS>cal fistula, and 
tbe supnpulUc and perineal aoond sere healed. A 
mrslcrate degree c< azoteina persisted Tbe paUent was 
fairly « ell Ken on Octd>w 12 and Norembef 4 , 1943 
dr^te achfunk pyelonephritis a I th arotet tila. Tb«was 
BorectovesJcalcotnmttBicaUoa Rectal control was nortnsL 
The patient re-entered tbe hospital on Jaaaarr >9. >9*4 
nitb scATre amtenila and acidems. Tbe rectal w^ was 
firm, but there was a small perineal ainus from whkb paa 
and unne drained. Despite temporary tmprosTinnjl tbe 
patient died oq Jarraarr tt. 

\t autewKy the site cJ me fomeT rretoresreal fistula was 
i dicated by a firmly healed radiating gray scar la the 
rectum. \ smaQ pmnral fistula coauaunkatlng with the 
pHterior urethra wa found. The right kidney w^ smalt 
weighing 75 gram The pelei and calrces were dilated 
Irut bttie parmchma rrmained. Tbe kft Udoey was also 
h>-dnioeplirPljc tbe priri and cal>Tes bring <C tended 
thcTramepus, Tbeerwtrswi rhhlled with abwesses 
ta^er (lletb I raellI<wpiUl\o, Th Osyear 

41 man wa suljrcleil to a perineal pctxtatecfotny on 


October 4 iMi Tbe paatoperatl\-e coarse was unevenlful 
untD the 16th pcatoperatlve day when the anterior wall of 
therecturnsraanerforated bya thcnnnmetcT Thenatknt 
left the hoapftal, l>osre\-er on October 29 rtwdtng tnmugh 
ibe trrethrm with good eonlrtd \t tuues he n tked the 
passage of nnne throegh the rrclum. 

Tbepatlcnt re-entered tbehoipilal on December 7 1942 
for surgical repair of hli rrctocrcthral fialnta- He waa pre- 
pared with tuifasuaidiae 30 grams being administered in 
4 days. On December 17 the fistula seas excised by tbe 
penneal roate, tbe bladder being separated from the rcc 
tom. Tlte opening In tbe urethra was closed with 2 layers 
of cbromlc catgut saturcs and then rooforced sritb s add! 
donal layers. The rect u m wai mohfUxed weD above tbe 
aite (k tbe fistula and pulled downward, thus cxtenonzing 
the fistula opening. The redundant rectal tnucoaa was 
then excised and tbe cut edges srere sutured to the anal 
>Vlr> In addltioD a suprapubic cystoatomy was carried 
ooL 

The poatoperalive cootae waa smooth the penneal 
wound btthng well Tbe suprapuhfe tube was removed on 
tbe S 3 d poatoperatiYc day and 2 days later the suprapubic 
fistula waa healed 

The paUent left tbe bospftal on January 12 1943 s-oid 
In* thrtsogh the urethra with good control There was no 
e^dcnce ^ any tecioarinaiTr emnsranicatiao and the peri 
Deal and supr^mbic wcunds w ere healed The fistnla has 
remained and tbe patient was well when last seen 

OD February 3, 1944. Rjxtal examination revealed no 
cvideDce of mlola. Rectal control waa normal 

Case 17 (Beth Israd IIosplu] No. 158216.) This 40 
year old man mtered the hospital on November 12 1943 
with alarn rectoorethral fistula caiOy admitting tbe index 
finger anaa second smaller fistoh, a5 centimeler in diam- 
eter between tbe rectum arid tbe trifone. He had bets fH 
forifiytan cooplairung of abdamlaa) pom, weakness, and 
anonk. Fight yean ago he suilered from repealed rectal 
bet uo n h agts and shortly thereafter an anal fistula waa drs* 
cDvcred and exdsed. Inklav. J94: be suddenly began to 
paaa gas, fe^ matter and blocid through the otetbra 
and at tbe tame time bked and urine were dischar^ from 
tbe rectum. Recterresica) fistulas were found and a bOat 
eral vaserUmiy was done at the Brooklyn Jewish HoapltaL 
The paUent was loM that no operatioa would be done for 
the cure of the fistulas. 

The paUent then entered the New \ork Hos^lal com 
ptainlng of severe pain in tbe urethra. Dexfate careful 
study Inchiding biopsy tbe cause of the ftstulu cooid not 
be determined. At pmctoacopy the Instrument could be 
ioserted from the rectom into the bladder It was felt that 
tbe fistula was far loo large to attempt repair and that, even 
H sncceuful urinary Incontinence would be likely A 
doable barreled sigmoid colottomr was done with tome 
reDef Fecal mailer and gas no loogcT appeared in the 
urine. Most of the urine however cooUnued to flow 
through the rectum, when first seen by tbe author od 
N ovember 1 1943. 

RrctalexarwinationdiscloKd alargerectoaretbral fistula 
and a veroed smaUer rectovedcml fistnla. l.xcTrtory 
urography sbowred a normal upper urinary tract and by 
cystoscopy ctmfirmatloo of tbe sire and iocatinn of the 
fibulas was made. 

Suprapubic cysloslomy was drere on Norrmber 15 and 
hmordulrly IbrTealtrr perineal repair was atirmptrd. 
The Urge rectouretbral mluU was exposed and exd*ed, 
Tbe vi^uallaaUnn of tbe reclnverica] fistnla however wa 
arcompCdied only w th great d DVully The rectum was 
di Kcted from the bladder well abm the perfor fistula 
anddi located drfwnward The Inferior fi^tufous opemng 
was thus exterxmxol, the redundant rectal njorma bring 
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unpnUted. Tbe npcrtor fanmr cmU oot be 

bnnQfbt do«a bx ctKia^ for crtTricclatfaQ. opo- 
Inf tbe rectmjn mu oowd tn j kjv* vttb tatsnpted 
clxmilc ntores. Tb« ™ ^ aretba vu dmd 

in U]rm d in tempt ed chnamc Krtorea cncr 
catbeter Tbe cpcdnf tn tbe bkdrVr mu «ko domed fn 
Ujen Itb btefrnpted cbnnk Kitarem mad nmfonTd 
vUb remnanti (4 tb prwUtlc oxnle. Tbe anterior half 
cd tba anal apUncter mu nobCued tad ntnred to tbe 
pnatatlc captok, bteipaknx t uum- ii br vedfm betmcea 
tbe rectal and tba mrtiiajj aotsTe Unea. 

The pcatoperadra ctmae u nootb, tbe m^Knda beml- 
tafpreaipdjr Tbe patknt kft tba boapltal oo Nombcr 
7 mltb tke cyataatmy tnbe in place. On Decnobfr 4, 
tin crmtactaciiY tabe tu dasiped and blot anfatkim tm 
Jected tnlo tba Madder Tba p jluti oo am Tokted tbramcb 
Bietbn mltb rood cotUrol and mck appealed In tbe 
le vtuin - HItf L wd toQd rectal «mlL Amccb 

later bbae aofaitiaD aa ia^ecteil into tbe rectm and none 
appeared In tbe orine Tbe HpcapoUc tnbe wma ronotcd, 
aiMl oe Decwber 5 tba wymTWmc mend «aa bnlad. 
Sioca tbea tba patient hai enuea tbraofh tbe uctlirm with 
inwd con trM athd tberm bu been ao kabM into tbe rectum. 
On Dactmbcr j tbe oonda *mre beaU and tba rectal 
wan aru firwi. A cofar ed effmtwjat oiaam <bd not 
ppamx in tbt dbte 

Casx B. (B I n No. 6 n*-) Tfafae year oU eaan wma 
nb}ecttd to prrmeal proaUteclouy cn blaieb pt pay. In 
Dodmemtem boapItaL Ue derakiped fu iafectka with 
Canxrene and oecrtafa ei tba perini^l woond and wj o t mm . 

Itb crepitatian np to tbe oartcia 00 botb aidea. Wmla 
ladakm, mdio tberipy and BadOn vakbil anritmila 
ckared op tbe pa IrJectfan. Tbe woomd beakd by ftnro- 
ktkn bat ibm u pomkteat ftcuau atbropqtoeal 
batalik 

On Janaary < 044, tba oriflDal Kcrpao mad aa tfloft 
to dboect OQt um oatafaoa tnct bat wrtbovt ao cc taa. Co 
Fetraiy a tbe cretbrml flatola wta ekctTOcaatmlated 
tTUKrnbmly antboot baae6t 
Wbea I ftm u« U patient m Uareb 9 * 4 , be 
added aboat ball bit tiine tbrnD:|b tbe recOm. Onenm- 
toatlon aa opeuof caoid be fait la tbe antasderiectal vaB 
jcaotlaaetmabmtbaaoai. Tbe pattnrom and aonoan 
era tarpir repl*^ by nr tim. CyatoaretbroKODy 
eteoaUscd fistaiottt ra tbe rOatid partua el tbe 

poaterior ■retbra. Tbm wn alae umall psbieal fatnla. 
R«r^ control wma ooraal, bat there vu partial mlnBry 
Incentloesca. 

FoOowutf prefimianry conrae ol aolfawnfcflDa, tbe 

btokwuexpomaadexciaedpecbieaaroDApclIj. ou- 

TWrrctBB u uobdaed and arparated ben die Uaader 
and vetbra. Tbe defect tm tbn oretbrm mn ■rtwed tn 3 
Uyara erar eatbeter Tba reenm u dMloeated down- 
ward. tba batokna epenrmf dte rto rti ed, mod tba re^mdant 
mwcoaa ooted. Tba cat edp* mare utored to tbe anal 
»t 4 ii. Tba perineal wenod u left wida opei mod arpem- 
poWc cymtoatocay «ru done. 

Coevmfaacmca «u WDOOtb, tbe pertneml wmnd fiDia( 
fa rmpIcDy hb mnnktloo tUua. Tba n yaifwih l f tabe 
aar eaw t ed oatbe stkpoatapermtrreday madthaanpra 
pobfa dnoi wu beald fa aavarm. Tbe patient moaded 
tbrODfb tbe nretbrm with pood atream. Tbere wu no 
lealap tbrODib tba pcioe m c mod the rreta] wmD u 
■nfid Bfaa a^tMiD k)>ected hito tbe bfadder wu voided 
tbroafb tba arttbra and (Bd not appear fa tbe tedstm or fa 
Tbere wma, farvarer partial arfaniy fa- 


Suipal Irtutti tod Dwpfa*m -were the meed- 
fieqaest ctowa b 16 cuet of rectoraical and 
rectourethnJ fijtuli, 

Tbe punce d gu tnd fecil matter with tbe 
urine or the pretence of urine in tbe rectum bd.k 
cated t caninunkatka between the bowel and 
the uriouy punM Tbe lize and lootrioo d 
the fialitbi were detennioed by rectal paJpatkai 
and b> cyatoacopk and proctoacopk rramlna 
ticxn. Tbe injecuon of colored and ndro-opaque 
•olutboa KTved ai a ealoabk coohnnatory ^ag- 
nostic measure. In i case an eff er ra cen t colored 
enema demonstrated a tiny cocamunkatfcn when 
other methods failed 

Sn rectoonmry fistulas were obomed during 
the acute stage sbortl) after perforatkn. The 
tmmedtttc treatment of mefa a fistula was con- 
cci D cd with control of hemonhage, adequate 
uiioary drainage induced coostipatJ^ and bter- 
dnal ^dcriocLasis. Three oi the acute fistulas 
wtR cured by these rimple measures. 

Five of the 9 cases 0/ chrooic rectoarlnar^ 
fistula were sab^med to radjcal reparative opera- 
tion. Soprapohjc cystostoray was a rootlDc pre 
lanhary m ta saje. On the other hand^ the pe 
operauve admmtB ration of mtfaiuaMmo elimi- 
nated the need for cc^omv in j cues. Colos* 
tony RTved as an effective paJliitlTe measitre hi 
3 bopcnhle cases. 

An OeorectovesKaJ fistula was gyrated upoD 
ahdcmJsally and 4 rectcpurlnai} fistulas were uc 
ce^ully repaired by the Yoong perlneil tech- 
mque. A modificatia was introduced in s cues 
in mrhich the rectal fistulous opening could not b£ 
eileriodssd. The anterior half of the pr ea e r r ed 
rectal sphincter mras mobOixed and lutu^ to the 
preaUtK oprole. inteipcalng a muscular wedge 
between the vesical and rectal sphincter lii» 
Rectal ctotml was unaffected. 


COOCdTSlOXl 


Rectoirinar^ fistulaa doe to tsvsoa. cc acute 
mfiammitocy disease frequently heal with coo- 
serratlve treatment. On the other ha mi, thoee 
vlucb are caused by neoplasm offer a grave 


lb pmtleot left tbe bcopltml od April >6. wUb 
food rectal COD troL Tb« peifaenim wma pnctically bemkd 
a^ tbe fatnla coieil 


recto%'Cskal and rectourethial fistulas 
are best approached and repoiied by the pomcaJ 
route. The fistulous opening in the rectum can 
often be etlcrio riie d and ciriiiid with the re 
dondant mucous roembtanc. If this ll not fcasi- 
tde, the freshlr sutured defects far tbe bladder and 
rectum should be separated by tn Interposed mos- 
culnr wedge. The rectal sphincter can nfel} be 
i2sed for this purpose. 
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Suprapubic C)’stostom\ b mdloitcd prior to 
radical reparative opcratfcm On the other hand 
preopcraUve tdmumtratjon of BuUasnxidlne has 
cnabW the author to abandon prdinuoarj coloa- 
lon)> as a roatine measure* 
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THE USE OF VENOUS TOURNIQUETS AS AN AID TO THE 
DIAGNOSIS OF INCIPIENT TRAUMATIC SHOCK 

^YIUJAll P LOVGifIRE, Jr MJ> GB5RGE W DUNCAN hLD tnd 
AURED BLALOCK^ M F.^.C^ B*jQmore, Mtiyiaad 


T he Deed for a method that wlD aid m 
the detectlao ol iodpient timumatic 
ihock has been rcpeatclly emphaalxed 
The decUrte In blt^ Tolome whkh oc 
cm in the early itagea d traumatic ihock U aaao- 
dated with vaaocooitrlctioo and a fall In cardiac 
ontpnt Because of Taaoccxixtilctlao the arterial 
presure mualfr does not decUoe untQ a later 
itage of ihock hu been reached It la ob\iota, 
th^ that It ii desirable to dk^Doae earir or m- 
^>(ent ihock before the arterial preanire decUaea. 
Tne presence or absence of alteratkcs m the poise 
rate and in the coccentratkm of the red blood 
corpoacles may be it U agreed bv 

most wocken In thli Odd that ooe iho^ treat 
ihock according to the extent of in^ory and blocd 
Ion and the general dtnkal pictm rather than 
wait for altaatbcn in the blo^ pnman or poise 
rate or coocaitratioD of the red avprtscks. 

A test for fndpieot ihock, U It b to be of prac 
tkil Tahie, iboiud be ocnplt^ rarad, and lehable. 
The ntftbod to be described has been employ in 
the aeddest roots of the Johns HepUns Hospital 
for almost a \aar and has been of pnetteal vahie 
The method Is simple bot ta not lo rapid as aurtt 
be desired In a few cases [( has indicated Inc^ 
ent shock of a greater degree than existed as 
jiidged by the «mseqoent course of the patient 
On the oti» h»nd, tlK test has not failed to mdi 
cate Indpient iho^ when it was present 

The prindpie underlying the method b that of 
reduciDg temponiiilv the effective vohuDe of dr 
mlattng blood by trapping part of the blood m 
the lower extrendliet b\ the applkaOou ol venous 
tourniquets. It was reosooed that in the presence 
of a previous reduction m blood ▼olunw a farther 
ded^ might not allow compensatory vasocoo- 
itnctkin to maintain the arterial p r ean ire at the 
n omnl IcveL 

The majoriti of the pstients were yonDg adults 
and most of bod been in good health. Pa 
tients who had a si itoUc (>reasure which was db- 
tioctlv below nocinai were not inclodcd m the 

Fred lb* D«pait>m ol SvTfcrr at tb« Joko* Hofikti)* Cu 
<tMj tAd 1 kaisdl Tha orkdeaenbed b thbpapo a^doar 
•adrr caatno. miHBadad br Lbc Ccmaftlfc aa Mrdkal 
l UajiUi lia ■ w lb riT] I irfriiiiilini Fiaanliiiiinn iSiji 
BcM tod Jekoa Dcrkka UtlrnbCr 


ftody Althoo^ rrevious blood prej ture deter 
mln a rinnt had not been p e tal med systolic levels 
of 104 minimften of roercuiy and above were 
assumed to be Donnah As soon as the general 
coaditioo of the patient had been noted, blood 
pressure cuffs were applied as high as possible 
about both upper thfgia- Some (nfficnJty was 
encountered In the carUer cases In which ordinary 
blood pressure oiffi were applied to the thighs. 
Because cf the conical shape of the tht gb and vari- 
atson in sin in different patients the niff* hart a, 
tendency to slip downward from the original posJ* 
tkm 00 the thigh. These dlfficnltla woe over 
enme by lengthming the doth portica of the cuffs 
bv four feeL The cuffs 00 the two tbigbt were 
inOated to a degree sU^th lo catxM of the 
pjevioualy detonuned dl^rtolic leveL 'Hicsb two 
cuffs were connected in such a nanner that they 
conld be mSated cLmnltaDecnily This 
wu Train taJaed for 5 or 6 mimites. and chirisg 
thb time the blood pressure in one of the arms was 
detemkied at minote intemli. The cuffs on the 
thighs were then deflated and semal addidozui 
deteanhatSDOS of the blood pressure were made. 

The refoits are divided into Sve r i o up s accord 
ing to the percentage of reduction In syitoUc 
pr ess ure accompanied the Inflation of the 
cufb on the thigha The arbftiary dfvhdons are as 
follows (i) o lo 5 per cent reduction (1) $ to 10 
percent reductico (3) iotoi7percoitredaction 
(4) 7 to jjpo'cait reduction and (5) *5 percent 
or more. Miese results are given In Tabla I, n, 
m r. aDd\ 

The control subjects showed little redaction hi 
the STStolk pressure In aMooation with the infla 
tkn of the coffa. These ubjccts were ambulatory 
Doniul young adults who w ere allowed to remain 
m a reclining position for 5 to 10 minutes before 
readings were bemm. Inflitkm of the thigh cuffs 
In 17 ^ these subjects produced either do fill Ln 
systolic preanire or a amounting to less than 
5 per cent cf the control leveL In the remaining 
I sabjecti the fall in systolic pujsm e was 6 per 
cent in r and 7 percent of the control value In tho 
other In 5 of the 8 blood donors there was less 
then a s P« cent reduction in the tvstolic pres- 
mre. NIm hundred cubic centimeters of blood 
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TABLE L-DECLINE IN SYSTOUC ARTERIAL BLOOD PRESSURE OF 5 PER CENT OR LESS 
FOLLOWING APPUCATION OF VENOUS TOURNIQUETS 


"3 

eaM 

Typ« a/ dbonbr 

Costol 
Uood frraiTf 
raa.Ht 

TmltBMml 

Bnarka 


Onbtili 

Nattad 

N«. j 


J 

Blood iIiicjt 

Nomd 

Sod* 

yoo c. dooatkM 


Ti^Hni KtOF^ pnfMAcy 

to/t^ Fall 

1 pvSo im- 
Ib( apoalaja 

too cx Uood 1 

Ltadaf ectoptc vUS yo cx. blood lo pant oaed 
eaniy HtCuaiij 


8lr*c^ br Mtoc—tCo Qoadatt of 

Norfu] 

\<oa 1 

Altar period of obaerratln daarrd 

apootaaeoalj and patlaati dwlarfad 


Vaftad bfeodbf froe) tscoaq^ot* 
aSortloD 

*a/n 

Nooa 

1 

Chta cooraa of plnduia Dfcbaired 


CWtjtoa of am ta waitlas warhlar i 

tV« 

K<m 

Biacbartad veil N den of mom ajarf t 

an 


l.>TV*liaratlaa fordMad. Vedtrala 
Undos. SlJULk br aotoaobOe 

uVSfi 

MoDa ' 

rXjckartad *«S N hvtara ol akaH or 


nt, nd, a«d snl dafrn b«n> •( 1 

ae per cnl body (otua 

1 

«/T« 

Sodln loctaic yoo e. 
Rasoa jeo dort— ' 

aadaaSDa yoo 

EraatoaSr ftaltid over izaal] area Dlacbaited 
«dl 


CoopooBd fnctvra dUa and fibola j 

•s/s* 

Noea 

Raemvr 


Stall vocDd eknt watt | 

U/ 00 

1 Kooa 

HerorarT 

■ i. 

LacMtloD wdp 1 

Nanad 

' K«aa 

HauTTtT 


had been rcmofvcd from i of the 3 remainmg sub- 
jects, A detailed deacnpooa o£ the other results 
a unnecessary since they are gives m the tables. 
In studymi^ these tables It ts a ppa r en t that those 
patients with the most extensn'e injuries and the 
greatest loss of blood usually showed the greatest 
decline in the systolic arlenal pressure when the 
cuffs were inflated. Furthermore, It was usually 
those patients who exhibited the greatest decUne 
m arterial pressure who required the largest vol 
ume of int^l^•enou3 fluids, in almost all I^tances 
the sj’stobc pressure returned to or almost to the 
preMous control level as soon as the constriction 
on the thighs was released 

In a number of cases the poUe rate mcreased 
when the venous tourniquets were applied. This 
alteration however was less constant than the 
decline in the systolic pressure. 

Only one patient with bums was studied This 

g .tient was seen a few minutes after the injury 
espite the fact that anprcadmately per cent 
of the bod\ suriacc had been bum^ there was 
Lttle decline m the blood pressure following appli- 
cation of the tourniquets. Additional studies on 
this t\7>e of injun are Indicaled 
Studies were earned out on bottsI patients in 
whom the blood pressure was at shock level at the 
time of studies. A conaidemble decline In blood 
pressure was noted after appbcatkra of tourni- 
quets. These cases are not Included m the tables. 

As stated previousl\ In traumatic shock the 
blood N*o\umc and cardiac output dcclme before 


the fall in blood pressure occurs. In recovm from 
UanmaUc shock after the admuuslration of blood 
and blood substitutes, the blood pressure returns 
to oonnal before the blood volume has been re- 
stored to Its previous IrveL It has not been fuUj 
appreciated that one should not be content witn 
cuecting a return of the blood pressure to nonnal 
but should contmue treatment until an adequate 
blood volume has been restored. 01111x1101 re 
cently has stressed the importance of detenruning 
whoa the mjured patient is in a stabilkcd state 
and can withstand operation or transportation 
without the development of penpheral curulatory 
failure. Although the test which has been de- 
scribed has not bren adequately studied from this 
viewpoint It is likely that the method will suppK 
useful information 

In connection with these studies the eipcn- 
mcnls of Ebert and Stead are of interesL These 
in\T8tjgator8 while studying the rationale for the 
applicaUon of venoiis toumiqaets m the treat 
ment o! cardiac faDurc proved that a considerable 
quantity of blood could^ trapped m the eitremi 
tics by the use of venous tourniquets. WTicn 
tounuquets were applied to both upper thighs and 
one arm for a penod of 7 to 10 minutes the 
amount of blood contained in these eitremities at 
the end of this time averaged 39 per cent of the 
piwvdously determined total blood \ olume. From 
these observations it is dear that further reduc 
tlon of the drculnting blood volume of on injured 
patient b\ this method could reduce the blood 
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LABORATORY ROUTINE FOR FLUID ELECTROLYTE AND 
PROTEIN CONTROL IN SURGICAL PATIENTS 


JESSE L. CARR, MJ> Sao Fru>otco, C«£ioriuA 


E arly in 1836 Brl^t obaerml in hl« 
studies OQ neplintfi thnt Ux protdn con 
centntum dt the blood plutn. wu knr 
C*tii7(i89i) found that this defidcDcy 
was doc nwro to a low aerum albumin than to a 
reduced globulin level to that the albumin globo- 
lin ratio normaDy i 5 to s.5 fell bekrw 1 During 
the tTmilng yean this rcdoctloG In the albumin 
globulin ratio was obaerved In dhrasei other than 
uepbrltis. Gram found wide vamtiozs in the 
pknrm pfotctea In vaifoos types of Uver cardoo- 
ma and we have repeatedly o b sgrc d an early 
drop in albumin In (logs foDowlitf Ugatton of thie 
common bfle duct Groiet and Gllnert and Quray 
were among the hrst to obacrve decreases In the 
total plasma protein level In patlenu with dnho- 
sh o( the liver whDe Myers and Keefer studied 16 
cases of dnbcacls and 14 cases of (Mher Q'pes of 
Uver daes^e showing consist ent redijctlixt m the 
blo^ protdn level Ttnneo and Bokos, and Foley 
with otbm f<nDd this reductioQ In piu^ protdn 
to be chMv due to a hypixJbumlnenbt. noell In 
reporting a Urge series (U cues remarked upon the 
tmanal rapdity with wfaidi changes tn the total 
piwtdn valtteaad the albumin gloonlm ratio cntild 
MiVi* phew and Intimated that for this reason 
pested observations (m the blood protein ievel 
be neceuary on tbe nme patWt to be of 
Ite prognostic value. Jones and Eaton, In 
1033 hot caBed particular attention to the dan- 


doced when patients were given a protein 
diet. 


gen of hypopfotnrwtnU in surgicij potienta. Fol- 
fcrwing this wock, hlecran, Barden^ and Rardin 
(13) (ormd gastric empMng lime to be delayed in 
hypoprotdnexnia even m w Intact stomach and 
without any known dcfioeocy of s ccfs a o ry food 
ituSs. Barden, Tbompson, RaveUn, and Prank 
(s) found the motility of the small bowd reduced 
daring hyp(3protdaemU and tbe Intestinal motil- 
Ily could be restored to normal restoring tbe 
puuma prtptdns to normal leveU. Thompson, 
H«v w 1 fn , and Frank danocstiatcd a delay b obro- 
pUn b the dog b hypoprotdnemla ai^ bcUeve 
that such a defiden^ is a factor b the disrupdoo 
of wounds, and Qari l( 3 cig ago found that wirands 
besded more rapidly and t^ lag period wu re- 
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hfanv attempts have been made to finH caiOy 
determined mcasuienxnts of the blood protebs 
by thdr physical propertka rather th»n by thdr 
chemical analysis. Starlinger and Haiti have 
reviewed methods based on btetfcroeuc tii c, 
pofamnetric, visfnalmrtric, and rdractcmetnc 
measumnenta, all of wbch are influenced chiefly 
by the proteins among tbe pUsma coostitoents. 
TTie time drop methex! of Barbour Reiaa rcfracto- 
metn: procedure and Moore and Van Slyke a (14) 
gravimetric tests are the only phyakal mesjnre- 
mests which have pr o ve d soffimeDtly practical to 
wb any general use. The refractometric method 
has be» found by Linder Lundigaaid, and Van 
Slyke (xi) to give rather wide errcri b nonnal 
blood, while GoUkuinin, Wahl and Laorendfl 
lotiod eves greater ermnbplajLicLa from edanatoQS 
patients becaose of the eic e salv e Upid content 
gravimetric method of Moore and Van Slyke 
tbe cop per sulfate method cd FhllDpa and Van 
Slyke and the time drop method of Barbour yield 
et^mDy accurate reaohs when compared with Van 
S^lte t(si) gasometncmkro-K^didahlprocedare. 

Baxnts a caub g Irtan the intravenous use of 
erythrccyles, glucose, mJt, or Ringer's acJntkiD 
are cotnmen knowledge. ViTth the availability of 
serum proteins and rccognitku of their Talae 
btravenously the problem of choice of tbe proper 
btrarenous majkatioe bec o eoea both more com- 
plicated and more important A patient s need 
may bectane spedfle for any ooe or any coabba 
tka of cells, electrolytes, ciyitalloids, and pro* 
teina, while the cost of serum prote^ b high 
eooogb to be prohibitive unlm they can M 
prov*^ abaolutdy DCCcsHiy 
By the following simple routines we have been 
estimating the requirements of patientB for «T^r 
salt, fluid, blood protcina, and erythrocytes with 
reasoDible accmacy and btravenous therapy has 
bcai zDore efficiently and econumkally os^ by 
following tbe results of thb lilxxatcsy mtem 
than when the choke of therifry b left wholi> to 
rllnWl opinion and Judgment 

Fifteen cobk centimeters of blood are tskm 
frocQ the cobftal vein of a patient needing m* 
travecoGs fluid and are pLu^ b a graduated 
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con from fawiSicttpt fluid idmlnistutloo or fran 
t mddra rite bt the giobulin fractfoo of the pUs* 
ma, and fa either caae water Is Indkated the 
CT>'italIoids in the water being detennlned as 
stated before, by the amount oi chkirlde and the 
amount of giocoae In the urine. While 
may be made In the fluid administratioo in pa 
tknts handled In this way they are far fewer than 
those made In cases In which the plasma b not 
shnilarly foDowed, and while seeming somewhat 
involved prrhapa, the actual coats of the ongmal 
cstxmatloQs are reasonabie and the fc^km-up of 
blood density and urmaiy chlorides b chap 
Umfonn succesa, of coarse, is not achieved even 
when the indrcatiocts are correct, because In a co- 
tain percentage of tc have foond that the 
admhibtiaboa of when deflnitel) indkat 

ed by laboratory methods, ttHl does not cause a 
berv^dal response which one woold expect and In 
a ptctTI serks of caaes In wbkfa thb has occurred 
there has been hver damage. On the other band, 
the benefit of plasnu in far smaller amounts than 
would raise the blood protelos to a normal level 
causes an entirely unproportianal improvement in 
the patient s coodlti^ We feel that with blood 
pbfina bring ehtw as easily available to the pby 
sioan and patient u are elt and glacose the 
methods of coetrof wfaidi have been described or 
methods are essentbl in a proper handling 
of intnN'enoQs therap) 
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niied for ^ran; that inflammatioa of the gall 
bladder wall u nearl> always asaoaated with 
cfaoIcllthlaiu> 

One of the eaibcft ohsenTr* to call altcn 
tion to tome of the discrepancies roentloDed 
was the late Edmund Andrews, and one of his 
\Try important contributions was the cullnre 
of the b(lc and the wall of normal gall bladders 
the flora being compared with a similar group 
of acuteh* diseased and chrozucall) diseased 
gall bladders. neandHenrvwereablctodem 
onstratc that both quantitatively and quail 
latiwly there was but little difference fn the 
cultures of gall bbdders of all types. Including 
those with scute Inflammatkm sod those thst 
were mJcroscopfcalfy normal Often In scute 
choleC5*sUtIs the badly damsged gstl bladder 
wall was found to be sterile as was the con 
taloedbfte This has been oar eipenence also 
Again often mlcroscoptcaU) normal gall blad 
ders would be Intensely Infested with bactena 
of many types In fact with almost any organ 
Ism that was prone to be present io the Intesti 
nal tract of that particular patient The use of 
normal gaO bladders as a control in studying 
the bacteriology of cholecjwtiUs wmseirtfemely 
Important and strangely enough, htd been 
ignored by previous observers. This falluie of 
correlation between the pathologic changes 
and the presence of bacteria would seem to 
raise a very aenous factual ob)ectioa to the 
age old assumption that cbolecyvtldi b pri 
tnarfly bacterial In origin It does estabtisfa 
the fact however that often the gall bladder 
like many other organa io the body b nonnally 
a contaminated vtscos. Thb premise befog 
true Injury to such a viscus would probably 
be followed many tiroes by true bacterial 
infection Such a conccptKin raises a new 
problem namely bow U thb initial injury 
fostalDcd? 

That such a pnmary injury may be cfacml 
cal in type has been suggested by aeveral 


for example Mann hsa shown that InlraNT 
noos Injectwn of Dalin s solution would pro- 
duce acute cholecystltb golfer has pre- 
sented evidence that pancreatic Juice when 
introduced into the gall bbddcr can produce 
serious destructive changes, ts it does m other 
tissues after it b activated Andrews and hb 
co-workers have demonstrated that the in 
jection of bOe salts into the gall bbdder often 
resulted m acute iodammatJon 

Because of the very frequent aiaociatloo be- 
tsreen obstruction of the c>'Stlc duct and acute 
dK>Iet:>'stitb it o c c ur red to us that the sub- 
stance obstructed name]) bUc most play an 
important part m the production of thb in- 
flammation. \\'b£n one considers the dsmig 
ing action of bile on tissue srfaen it U pbced io 
the peritoneal cavity in the pancreas or in 
the subcutaneous tissues, such a conception b 
a plausible one 

According!) we conducted eiperimenta on 
dogs to demonstrate Ifposafble the damaging 
action of bile on the gall-bladder will It wu 
noted that if complete obstrocHon of the cys- 
tic duct was produced after the gall bladder 
bad been emptied of Hi bOe and the amtents 
replaced with pJrvxlologic aolutlon of sodiura 
dfloride, there was do evidence subsequently 
of inflammatkm in the gall-bladder walL Hy 
drops ensued- Uowerer when complete ob- 
struction of the cystic duct was performed and 
bOc left imprisoned in the gall bladder the 
nfulUag /nffammaboo varied in Krerity tod 
type In direct proportion to the content and 
tbc concentration of the bfle obstructed Thb 
inflammation waa fdentical with that en 
countered In cilnical cbdecyititb. Thb dam- 
aging action did not aeem to depend on an) 
single substance in bile but could be shown to 
be present when various components of tbe 
cholic add derivatives were used. For tbe 
roost part, these substances appeared to be 
cholesterol b its varkros forms, or some of the 
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stones and the relationship ol those stones to those present In the intestinal tract of tba 
InflammatloTU It would explain why In the particular lndl\'idua] while the primary in 
gall bladder ma> be found a varied group of dammatofy process Is of different origin Sod 
organisms ranging from Streptococcus bemo* a concept of pathogenesis satishet the qocs 
I>'tlcus to Badlius typhosus with the Identical tion raised earlier con ce rning the many dinlca 
inflammatory reaction The type of bactena characteristics /ound m this disease 
present in the gall bladder would depend upon Nathax A. Woicace 
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Returning to pnurtice Ewi teaching m Chicago In 1919 Beaicy began to feel 
the lure of the countryilde he loved to much aa a boy In 1924 be returned to 
Waukegan to take up practice there With hli lore for organmng be founded the 
Beale) Waukegan Clime at the \'ictory Memorial Hoapltal in ^hkh he irai 
active until the time of hli death. 

K founder member of the American CoOege of Suigeonj Bealey aerved thla 
organkation man) yean as titasorer president, member of the Board of Regents, 
and from 1938 as secretary untD the time of bis death. In 1905 with Franklin 
Martin Alien B Kanavel, John Hollister and William R- Cubbins, he served as 
foimdcr member on the Editorial Board of SiraoEaY Gtnecoloot Aim Ob- 
STETiics and continued actively 00 that board from the time of Its establishment 

In hu later )Tan,Beiley became intereated in traumatic surgery becoming the 
first chairman In 1926 of the Coaunlttee on Industrial hlcdicine and Traumatic 
Surgery of the American CoOege of Surgeons, serving m this capadt) untD 1939 
He was a Felkrw of the American Surgical AasoaaUon and a member of the 
Chkago Surgical Sodet) 

This, very bnefi) Is the sketch of a man who throughout his profenlooal life, 
was continoously active in advarning the frondere of surgery His surgical Judg 
ment and hts operative technique wereezccllent He was alwa)*! gentlemanl) and 
courteous. He loved life and be loved people A liberal in his thinkrog he was 
easy In his jodgmests of his fellaw men, affable genial, personally attracli\’e, e^'e^ 
read) with friendly encouragemeat or witty rejomder He died August 16 
19+4 at the age of 76 J R, BwaaixnEi 
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AMERICAN COLLEGE OF SURGEONS 

19+4 CLINICAL CONGRESS CANCELLED TO AID WAR EFFOKi 


T he Americaa CoUege ol Sargeoos, apaa 
actkn of lu Boud of Re^ti, hu can- 
celled its umoal CUnloI Coognae be- 
esme of the acate war sltniUoo that has 
developed, Invohrlnt greater Awnands than at any 
time in the post epoQ oar txauportatloQ ayiteiDa 
for the can^’ing of wounded mllhary penonnel, 
tToop», and war materiaL Tbe Coogreai was to 
have been held In Chicago, October n to ij 
Dr Irvin Abell of Looarville chairman of the 
Board of Regents, m making the announceroeot, 
said that this acUoo was takm after CDosoltadoo 
with the Qfflca,W In Washington. Some of the 
replies whkh were received from these officials 
read In part as foQowB 

From ilajor GeneraJ Nonnan T Kirk, Surgeon 
General, United States Army 
‘O^tanSy aB Ik< thtse oeetisn t btbeUandto 
UeodlbttL Koaertr traa M odkUttsndpouu Inatt 
my we sre cteedaa non tad laore nOnad truapoftatloa 
to MOTS owr batUii cwwBlTlft (rwn tk« porta to ov hoari 
tak \ad there tn wm many troopi ta tbe Oohed Stii«s 
bo rtqaCre nfiraad tnaaportstloD to porti border to f*t 
tbaiovermt. I tddlM diOenhy Ubelsaetperteacsd 
ia tbi orawary eoatensl to eootlov tse battla. 

Tkk Dkeana tnaaportatloo (or tb« raw aastetiali that *o 
lato angTiama tad tb« abtpptaf of these tftBirirJ<wis to uis 
porta afeo' they art (abrtcated Each oMotb tbs need (or 
tbr< caaterU orerMaab lacrtabnf rather tbaa diiaailablB^ 
“Tbs arnCaxfroB on asd I tUnk we aboold all coa 
bder tbs war e€ort rather th«n the sstbfartKC of our urD- 
efahMldeares That ahooU fire os tbe asswo- After see 
hiC tbe boosb cratoB aad deatroyed b aa sea. t ac tocka. and 
tTaa^nrtadon facSCkt (s Carxipe, I an oot carprbed that 
thta natfan (eek It b far mao ved bom war and that ths 
aar n aboQt orer It anX 

From R C Clare Aailstant Director Paaaeo- 
ger Sectl^ Dtvaioo of Traffic Marement, Office 
of Defense Transportation 
“Tfaf* office cannot altoipt to srahute lbs lioacrtaacB 
er ths aacstbUty of any particolar raectlnt W barn 
atteamtedl clca^ portray tbe presant critical tiai tipurta 
tloQ ntoatlori. Tbe tranaportatioa reepdroocata of tba 
araied foreea are not at prrtnt beiof atsefy mdaded At 
tbe HIM tWa, nlibcn and Hdon <n bare from doty 
crrentai tra pT+»hV to aectira PnOman aixtwimodatlooa to 
tbdr banes and IrcqoeBtJy bare to Aand la enwhea fer 
frw'.afW «>4f Tb« respoulhlliCy tberrfore, rests 


opo-itbroffiar of jmrr arfulxitloci t derermtaelf tn 
Ijhi of these cnndltloDi, yon should fo throufh adth yoer 
CldcaM Hsrnnx. 

“1 be&we y«e wfB a/ree that tbs Offlcs td Defeue 
TransportxtlDn cannot to atake this 

foa. W atnra yon that then b aa mtoit need for tbe 
enrtaSmat of e ai ren tl oo basal In orar to dear tbe 
Oa nrp or ts tioa ebanneb of ths conn by fer tbs HOTaam u t of 
adht^ and fwsnilil drlban bar^ We, ttoef o re. ssk 
for yncr sertam conslderalloa of oar ba tbe E(Vt cf 

tba sirairion, 

Feeling that the m&ny factors in favor of hold 
log the CJlimcal Congren, bow e r n important, are 
IcM vital than the mrance of adequate tnns- 
portatioQ and the beat medical care for the wtxind- 
ed, as well as the clearance of tra nsp or ts tkm 
families to far as poasible for the coovndng of 
troops and war material, the AmericiQ (College of 
Surgeons wflJlngly cancels, for tbe third luccessiTe 
year its aosnal meetiog in order to aid tbe war 
eSon. The Regents reengnita that there b a 
mat burden oo the mesoben of the mrglcal pro- 
lenion in their local mmmnnitia as the resolt of 
the targe proportioD of the profeadoo which ts 
servibg with the aimed fcrces. They also tsVs 
cognliuce of the deatre ol the profeMbo to do 
nothing which would interfere with the nccmful 
praseentioB of tbe war program, soch as would be 
caused by tbe temporary ahsero of its memben 
from dotiea during the period d tbe Coogress. 
More than three thousand surgeons and some two 
tboumnd henitai repnaentaUves usually attend 
the Qinlcal Coogresa. 

At the annual meeting of the Board of Regents 
to be hdd later in the year fellowihip In the 
CoU^ win be confemd fa ahmula oa the daas of 
inibates of ip4^ At the tame ttme the list of 
h nwplisk, cancer rllnlf, medical services in indos- 
try hospitals conducting programs of graduate 
I ts m mg b and mcdkal motion pfetum, 

that meet the College standards, wiD be approved 
and later publiihed. All presmt officera, re- 
gents, govemora, and stsrvilng commltteei wQl 
coDtbae b office. 

War conditions p am ittlng, the CJintrsl Con- 
gress win be held in the faO of i(>45 
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TRANSURETHRAL RESECTION AND OPEN 
PROSTATECTOMY 

A Consideration Based on Ten Years of Expcncnce 
With Transurethral Resection 
JOHN L EMMETT M D RfxJuattr Minjic*ota 


I N articles wlucfa have appeared from tune 
to Ume, the attempt has been made to 
compare transurethral prostaUc resec 
tion with suprapubic and penneal pros- 
tatectomy The authors of these articles have 
tried to present a fair and coasdenlious analy 
sis of the problem. Uafortunatel> however 
the deductions that have been drawn reqiure 
danficatJonintheimiidsofphysjaansthrough 
out the nation. In attempting to evaluate any 
data on this subject, the discerning mvesu 
gator will do well to remember that it is cr 
roneous to assume that the results of any type 
of operation are entirely satisfactory in 100 
per cent of cases. This applies to prostatic 
operationa os well as to operations on other 
parts of the body 

From the cipenence of the past 10 years in 
any large medical center It would be possible 
to collect data on a substantial number of 
cases, a few hundred perhaps in which pros- 
tatectom) had been performed after trans- 
urethral resection had >nelded imperfect re 
suits or symptoms had recurred. A first im 
pression then would be that the incidence of 
imperfect results or recurrent symptoms after 
From lie SecBoc oc Crok>fy UijreCUalc. 


tmnsurelhrai resection IS relatively high When 
the enormous number of transurethral resec 
Uons that had been done throughout the na 
tion during this period was considered how 
ever this figure would be considerably leas im 
posing than at first it had appealed For m 
stance at the Mavo Chnic ^one during the 
picnod of 10 years from 1933 to 1942 inclusive 
8 954 transurethral resections were performed 
in 8433 cases 

transuretbral resection follossino 
OPEN PiOSTATECTOin 

Before an attempt is made to compare 
transurethral resection with open prostatec 
tomy it might give balance to the subject to 
discuss the incidence of and the reasons for 
poor resulta and recurring symptoms follow 
mg open prostatectomy The madence is 
higher than is generally realized (i) 

For instance during the 10 year penod (1935 
to 1943 inclusive) at the Mayo Clinic trans 
urethral resection was performed on 102 pa 
tients on whom suprapubic or permeal pros- 
tatectomy had bcim performed previously 
either at the dime or elsewhere The tissue 
removed from 66 of these patients was benign 
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wMd that removed from 36 was tnahgnanL 
Of the 36 in which the tlasoe was mahg 
nant It will be teen (Table I) that in 16 the 
open proftatectomy had been done more than 
10 >Tan before the traraorethral reietlion. It 
must be amumed, therefore that the original 
prostatectomy no doubt had been dono for 
Dcnignprtjstatlchjperplaila. This would lend 
to dispel the prm^ent idea that so called 
total prostatectomy necessarily gives protec 
tIoQ from subsequent de\TlopoDeQt of a car 
onom of the prostate gUnal It also will be 
noted that In 7 of the 36 cases resecUon was 
performed wit^ less than a year after pros* 
tatectomy Fourteen of the 36 patienu had 
l aff a rd frem their obstroctiv'e symptoms con- 
tinually since prostatectomy The immediate 
results of transurethral resection In these 
ga.^« were gratifying Exedient results were 
secured in 19 cases. The conditioa of 3 pa 
tlcntj was definitely improved, while the re- 
sults In a cases were poor One patient dkd 
after operatioo and in another case the result 
was not noted on the record. 

In the 66 cases in which the tiaue removed 
at trmninrethral r e se ction was benign the in- 
terval between prostatectomy and subseqoeot 
r esection varied greatly (Table I) In 31 of 
these cases, prostatectomy had been done 
more than 10 years previooily In the major 
ity of the cases, the prostatectomy had been 
perfonned by a surgeon who was weD trained 
m prostatic surgery therefore It must be as- 
sumed that the enucleation had ntisUctorfly 
approached completeness in most cases. In 30 
the open prostatectomy had been per 
formed len thin * yean pre^ouily while In 
8 i^hi-T the interval was larger but the 


prostatectomy had been performed less 
5 yean previously In these 28 cases the 
salts of prostatectomy can definitely be diwl 
fied as unsatisfactory The most 
symptom in these 66 cases was recurring uri 
nary obstruction, although bematona and r 
persistently draining suprapubic smoi were 
observed In an appreosble number of cases 
(Table n) 

The duration of symptoms following open 
prostatectomy is recordoi in Table HI U is 
mterestisg to analyse the reasons for the per 
ststence or lecuircnce of symptoms after pros- 
tatectomy In this group of 66 cases. In 23 of 
the 66 cases, the pathologic condition found at 
the Ntncal neck was postoperative acatnxa 
tlon or contraction (Table IV) The scar tis- 
sue in many of these was very dense and 
finn, and grossly it suggested cardnoma. In 
the remaining 43 cases, the obstructicc was 
produced by s-arying amounts of adcnomatoci 
tiasoc. Postoperative scamng of the vcskal 
neck apparent]} may occur rapidly that is, 
within Just a few months, or it nia> not be- 
come esudent for many srari. For instance, m 
19 of the 23 cases m idildi postopentive dca 
tmatkm or cootnction of the vaiaU neck 
was found, prostatectomy had been performed 
more than 10 yean prrvmsly The substan 
Ual amount of adexiccnatous tissue rest>oved in 
cases in which prostatectomy had been per 
formed from 0^ a few montbs to 5 yean 
previously is proof that adenomatous tissue 
may be left behind at open prostatectomy as 
well as at transurethral rese^on. 

The most important consideration, bow 
ever b the result obtained with transurethral 
resection in these 66 C2ues. In 50 cases, the 
results were excellent, and in 13 cases the con- 
dition of the petienta was greatly improved. In 

table n. — TaAiffiXTonHaAL anSECnoit m CA 

BES m UTII CH OPZIf PIMJSTATECTDirT SAD 

BUS PEOEOaiiED mmouiLY stiotoub 

Df CASES or WHICH BESECTTOM DISCLOSED 

BEHION TiSSUX 
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I rw A poor result was obtained, and m 1 
case the patient died after the operation In i 
cw the result was not noted on the record. 
It can be honestly stated, therefore, that m 
the great majonty of cases In which unnaij 
^Tnptoms ocevT after open prostatectomy, 
complete relief can be obtained by a properly 
executed transurethral resection 

COUPLETE AIJD D^COIIPLETE lEANS- 
THLETBSAI. HESECTIOV 

The opinion has been expressed by advo- 
cates of open prostatectomy that transurethral 
resection is an incomplete, unsurgical type of 
operation. It Is further stated that owing to 
Its mcompleteness its results arc not good 
particulany that the Inadence of recurrent 
obstruction is too high to jush^ its being rec 
ommended to paUents sufiering with prosta 
tism 

Any attempt to evaluate accurately the re- 
sults of any t>’pe of prostahe operation m a 
senes of cases is at bat discouragmg Inter 
pretabon of quationnalres, dtniral impres- 
sions and prejudice defeat even the most hon- 
est medic^ stabstioan For instance, a re- 
sult dasaified as good by one ph^’sidan might 
be called fair or poor by another Standards 
of measurement m judging the raults of pros- 
tabc surgery are notonously inaccurate For 
this reason I suggest that this evaluabon 
should be made by the patient by his refer 
nng phynaan, by his associates. After all re 
gar^ess of what phyaiaans honestly bcliei-e, 
m the end patients arc the se^■e^e3t entics 
and stamp methods and results with approval 
or disappro\*al. 


TABLE IV — CASES IN WHICH OPEN PROSTA 
TECTOir? HAD BEEN PESEORHED PRIOR 
TO TRANSURETHRAL RESECTION TYPE OF 
OBSTRUCTION AT VESICAL NECK IN CASES 
IN WHICH RESECTION DISCLOSED BENIGN 


TISSUE 

Typ* *bitnctiem Cue* 

pMtopenlin dcatrlzatleo or coDtnetare >3 

AdcEMDutoQi tlsoe 

Up to 5 im > 

5 to 10 cm 8 

10 to 30 cm 19 

•otosocm II 

Mort tiaui so gm 3 

Totil 66 


The response of laymen to the operation 
should be one excellent method of determining 
if the raults are satisfactory For in sta n ce 
the largat number of open prostatectomies 
ci'cr done at the Mayo Ciimc m anj one year 
was m 1939 In that year the 371 open pros- 
tatcctontia' performed represented only o 3 
per cent of the total chnlc registration for that 
year, whereas In 194a i 233 patients under 
went transurethral prostabc resection which 
represented 14 per cent of the total number 
of patients regirtered during that year These 
figura should be significant Not only the 
number but also the percentage, of dime pa 
bents on whom a prostatic operation has b^ 
performed has more than quadrupled and 
therefore cannot be account^ for b> the m 
crease of the general registration. I have looked 
through many of the records of patients sub- 
jected to suprapubic prostatectomy during 
the 1930 5 and am unable to see that prostatic 
operations are being done on slighter indica 
tions than formerly An honest evaluation of 
the situation must lead to the condusion that 


TABLE in.— DURATION OF SYIIFIOUS ATTER 
OPEN PROSTATZCTOJIY AND PRIOR TO 
TRANBURETHRAL RESECTION 


Not Qoted hi hhlorj 
CoQtlooom liace pre r to ia 
proa tat ectony 
L» ih*n 1 year 
1 to 1 ytan 
a to 3 yean 
3 to 5 ytan 
3 to 10 yean 
10 to 13 jean 
Total 
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36 
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66 


patients arc apparently more satisfied with 
transurethral resection than they were with 
open prostatectomy They have talked to 
tncir fnends who have been cared for by thi^ 
new procedure, have observed the raults 
have heard ol their expcnenca m the hos- 
pital, have discussed the problem with their 
lamUy physicians and have elected to have 
this operation performed 
A bncf review of some expenenca with 
transurethral resection at the gjnic during the 
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put lo >T&n may bdp In appraising the status 
of this operatioQ in relation to other types of 
prostatic sur g e ry Before making sach an ap- 
praisal bowe^ It should be emphaslaed that 
any statistical comparison tends to favor open 
prostatectomy because we accept patients for 
transurethral resection who are considered to 
present too great a nak for prostatectomy and 
they often are refused open operation. Unkn 
a patient is mentally derair^rd or znoribond 
we seldom lefoie to perform transurethral re- 
section if it is othen^ Indicated. In reading 
the following brief snmmaiy of our experience 
with transurethral reseetkm therefore it must 
be remembered that the experience lodudcs 
an almost onse l ected group of patients and a 
large number of poor nik patients who 
rwvtr would have accept^ for tbe oper 
ation of open prostatectomy 
An enilJcnt opportunity b aUorded for 
stndy of m callea incomplete and so called 
complete transurethral resections by review 
ing our expertence at the dlnlc for the lo year 
period 1933 ^943 Inclusive. In 1934, at the 

ellnle, 696 trtnsurethril resectwos were per 
form^ 00 630 patients. In no Instance wu 
more than 55 giams of tlasne removed at one 
stage and in 87 per cent of the resections, 
leas than 35 grama was removed. Of these 696 
r es ectioos, 64 (9 1 per cent) were aecood resec 
tloos, whkh were oooe whEb the patients were 
stin In the hospital because liuuMdent tissue 
had been removed to allow the patient to 
empty hb bladder These figures can be com- 
pared with tbe year 1943 during which 1 176 
resections were performed 00 i 333 patients. 
Of thb number of resections only 43 (34 per 
cent) w er e second resectiocu or planned two- 
stage procedures, done while the patient was 
stin in tbe hospital During 1943 more than 
50 grams of tissue was removed (In one stage) 
m 317 cases and more than 100 grams in 13 
caaea. The largest amount of tbsue removed 
at one stage during thb year was 141 grams. 
The mortality rate based on patients in 1934 
was 0.3 per cent In 1943 It was i i per cent 
An interesting story can be read in the com- 
parboD of tb» 3 years' work. It U evident 
that many of tbe resectioos In the earlier years 
were Incomplete and, from this, it must to ex 
pected that some of these patients have re 


qulred, or will require, a further prostatic 
surgical operation. It b remarkable, nowever 
how well tbe majority of patients hive got 
along with these so called bcomplete reaec 
tioos. Possibly It b not Justified to ridicule the 
eariy statements of the pioneers In resection 
that only tbe obstructive portion of the pros- 
tate g^d need be remov^ The immediate 
resolti of the eariy incomplete type of reaec 
tioQ were not all ttot was to be doired. In that 
pyuria and some frequency and dysuna per 
sbted for scene weeks after operation. hW 
ever the patients were able to empty their 
bladders and, in most cases, became almost 
free of symptoms within 4 to ro we eks after 
operation. 

A aoffident Interval subsequent to per 
tod now has passed that it b possible to be^n 
to evaluate toe bte results of the so called m- 
complete resections. It b iraposslblfi at tha 
wntiog to state how many patientf on whom 
transurethral resection has been performed at 
the dink have found it necessary to submit to 
a subsequent prostatic operatioo. These data 
can be eecurea only from a complete follow-up 
with letters of inquiry At present such a 
study IS under way and its re^ts wiD be re- 
ported at some future time. It 11 interesting, 
Dowever to note the number of patients who 
have returned to the dime requiring a further 
prostatic opermtioD after a transurethral re 
aectioo done at the dinlc previously Thb in- 
foTtutioo b contained in Table V In thb 
table b shown the number of patients on 
whom transorethral resection was perfonned 
for the first time at the dink in each year from 
1933 lo 1943 indusive. In the adjacent col 
umn b listed the number of patients who have 
returned at any time since the origlnil oper 
ation for a submoent transurethral resectW. 
If one exdudes the cases of cardnoma of the 
prostate (thb subject has been reviewed com- 
pletely by Thompson) It wHl be noticed that 
tbe percen tage of recurrent opentioDs since 
1935 has been surprisingly low Tbe p erce nt 
age b certainly much lower than hu been 
supposed by critics of tbe operation who sag 
gest that patients must “return every year or 
90 for the removal of a little more tb^, 

In evaloating Table V the time interval 
since tbe first r esec tioo must be taken Into 
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TABLE V— NUMBER OF PATIENTS ON WHOM TRANSURETHRAL PROSTATIC RESECTION WAS 
PERFORMED FOR THE FIRST TIME AT THE MAYO CLINIC IN EACH YEAR FROM 1933 to 1942 
INCLUSIVE, AND THE NUMBER AND PERCENTAGE OF THESE PATIENTS WHO HAVE RETURNED 
TO THE CLINIC FOR SUBSEQUENT TRANSURETHRAL RESECTION 
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consideration ao that as j'ears pass the per 
cenUgc of recurrent operations fof the vanoos 
years will vary However we are now from 6 
to 10 years removed from the earlier so called 
mcomplcte type of resection of the penod 
from 1933 to 1937 Inclusive Even for this 
penod in only 74 per cent of the cases in 
which the tissue removed at the first trans- 
urethral resection was benign did the patient 
return to the dime for subsequent resection 
If one eliminates the years 1933 and 1934 
(which were m reality the first 2 years in 
which transurethral resection was given seri- 
ous tnal at the dmlc) the percentage of subse- 
quent operation on patients whose onginal 
operation was done m 1935 1936 or 1937 has 
b«n only 44 per cent In the past few years 
owing to improved instruments and techmque 
we have been approaching a relatively com 
plete enudcation In a large percentage of our 
resections so that the pati^ts returning for 
subsequent resection no doubt will gradually 
dwindle to an insignificant nnmber In my 
opinion however a few patients always will 
return from time to time as It is practically 
impossible for e^xn the most experienced sur 
geon to perform a perfect resection In every 
case Judgment is not infallible dunng oper 
ation so that nodules of adenomatous tissue 
may be overlooked c^•en when a palpating fin 


ger is m the rectum Technical difficulties oc 
camonally may arise that will require termina 
Uon of the operation before it is entirely com 
pleled A patient s general condition may be 
so precanous that a rapid partial operation 
suen as a palliative procedure, u all that is jus- 
tified. A live patient after an mcomplete re 
section Tdio is able to void reasonably well is 
preferable to a dead patient after a complete 
enudcation whether it is done by transure- 
thral or open operation. Moreover patients 
who have found it necessary to return after 4 
to 10 years for another transurethral resection 
are a satisfied and appreciative group of pa 
Uents. They regard further transurethral op- 
eration as a comparatively minor procedure 
and accept it without fear or concern 
There IS no doubt that the mnin factor in 
recurring symptoms is Incomplete removal of 
tissue, but this is by no means the only one 
Many patients have enjoyed normal lives, free 
of urinary symptoms for 10 years or longer 
and are still free of symptoms after an incom 
plete resection performed jTars ago There 
seems to be no doubt that $0 called complete 
removal of the adenomatous tissue is mair 
able and guarantees the best immediate and 
late results, Neverthdess, it should also be 
appreciated that such a complete enudcation, 
performed transurcthrall> carries more oper 
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atl\T risk than a lets thoroqgh operaUoii. The 
cipcrt resffcllonlst b tbc aurgeon who can per 
form praclicallv a proatatectoeny and yet 
leave a thin »bdl of iWie to protect the vat- 
cular capsule This U the moat difCcuIt fea 
ture of the operation and the one which rt- 
quht* a long period of apprenticeship to se- 
cure profideno 

It Is Interesting to know whj pabeoU re- 
turn for further r ej ection For Instance In the 
jTET i?i4J of 1^76 r ej ections perfonned 58 
were done on pati«ts on whom resection bad 
been performed previously at the dmic In 10 
of tbm cases tlw prostatlc tlssoe was maBg 
nanL In the remaining 4S cases tissue re 
moved at the original and sobsequent rcsec 
tkms was benign From a ttudy of these cases 
it is e^'ident that the outstanding 1)^0100^ 
are hematuria and obstruction In the 48 
In which the tissue was benign and the 
patients returned, a; patients complaltied ool> 
of symptoms of obstruction 7 of hematuria 
only and the remaining 14 of bematurb and 
symptoms of obstruction. The bleedUig lo 
oenny all cases originates in eroded prostatlc 
Usaue. la the majority of cases in between 
episodes of bleeding the patient s urine b 
aear and his urinary (unction b normal Most 
Important for the profession to realise bow 
e%'eT b that these patients who haNW perrist 
ent or recurring sjTQptonii can be rdi^wd of 
thdr trouble completdy bj transurethral re- 
seclkm in a very high percentage of Instances. 
It b not necessary to perform open prostatec 
toeny on them For eiamp^ of toe 48 pa 
tlents under dtscusskra 43 were completely re- 
lieved of thdr lyiuptoms, whDe the condition 
of the 5 remaining was definitely Improved- 

THE LABOE PIOSTATE OLAItD 

Before the subject of Incomplete rcsectioo b 
left the question of transurethral resection 
and the la^ prostate gland needs frank dis- 
cussion. It hu been asserted that the large 
prostate should not be subjected to thb opcf 
atloo because complete removal of tissue can 
not be secured at one sitting the results are 
not good and the mortality rate b excesil \-e. 
IVbcn one speaks about a large prostate gland, 
the discussion b immcdiatcT> on an lucco- 
rate, unscientific basis. A prostate ^and 


which seemed large to a surgeon In hb early 
eipcrience of resection might seem later of 
ooly moderate rise. At the present stage of 
resection and 0/ the development of resccto- 
scopes, a s u r g e o n who has reasonable eipe 
nence U able to remo\T easily and comfort 
ably TOO grams of tbiue In an operating per 
lod of 43 to 60 minutes, which b generally con- 
skJertd the maximal t^c a patient should be 
kept on the operating table, Man> surgeons 
have reported much greater weights of tissue 
remoNTd nevertheless. It b conservat(\T to 
state that removal of 100 grams of tissue at 
one sitting can be expected of transurethral 
preslatic resection at its present stage of de 
vTlopment (3) If It b recalled that onl) about 
7 per cent of enlarged prostate glands weigh 
more than 100 grams (a) the problem under 
discussion b further limited. I believe that 
In the case of prostate glands whidi weigh 
more than 100 grams, the critics of resection 
may ba\e a logical argument which must be 
gis*cn serious coasideratioa. They state that 
If multiple operations In these cases in which 
the gbrids are brm art necessary the subse- 
quent loss of blood, morbidity and mortality 
rate do not give the procedure any prefcrcoce 
over open operetlon arid that one mgfat jost 
u well perform soprapuble or perineal enu- 
cleation of the adenomatous tbsoe. It must 
be admitted that the Utter would be an easier 
procedure as far as tbc surgeon b conceroed- 
I have no quarrel with the surgeon who finds 
It the best procedure to cart for 85 per cent of 
enlarged prostate glands by transurethral re 
section arid 15 per cent by open operation 
\anous factors, however should be kept In 
mind. For Instance of 11^8465 trnrmirethial 
operations* nerformed at the dinlc from 1933 
to 194a inausive the mortality rate amoug 
patlals from whom more than 70 granu of 
tissue wai removed was a 6 per cent as com 
pared with a mortahly rate of i a per cent for 
the entire series. This figure may or may not 
be of statbtical importance In such a series 
but it would tend to suggest that the larger 
the gland tbc greater the operative nsk. How 
ever the mort^ty rate b still much less than 
the average mortality rate for the sxrprapublc 
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or penneal operation There u another con- 
{usmg factor It « extremely difScult to judge 
accurately the sue of a prostate gland even 
after the most careful cystoscopic and digital 
rectal examination A prostate gland that 
seems huge often will weigh less than 70 or 80 
grams whereas one that appears only moder 
ate m sue may weigh several hundred grams. 
Often this Is not rcaliied until after the resec 
bon is in progress as the tissue may be located 
away from the urethra and not m the direction 
of the rectum Still another factor enters Into 
the situatioiL The size of the prostate gland 
docs not necessarily determine ^e difficulty of 
the reseebon The contour of the adenoma 
tous enlargement is very Important as a large 
gland may often be an extremely easy one to 
resect, whJleasmallcr one maytaxtheabUltyof 
the resectionisb It is apparent therefore, that 
If it is desired to select a certain proporbon of 
patients for open prostatectomy the problem 
is not as simple as it appears. 

"types ’ 01 OtANDS 

Another matter is m need of explanation 
In previous years, during the various stages of 
dei^opment of transurethral reseebon, men 
mterested in this field ha>’e written statements 
about the types of prostabc lesions that are 
suitable or not suitable for resection. These 
statements have only confused members of the 
medical profession and were merely an expres- 
sion of the wnters abihty at certain stages of 
their experience. As experience grew how 
ever It was realized that there were more and 
more so called types of prostate glands that 
could be treated by this method. After an ei 
penence in many thousands of cases it is our 
honest opinion at the dime that almost any 
prostate gland can be resected successfully 
The quesbon of the very large prostate gland 
I have already discussed The presence of 
prostabc calculi is no contraindicabon to 
transurethral resection. They can be removed 
easily and as completely as necessary to secure 
a perfectly satisfactory result, 

MORTALITY AKD MORBIDITY 

If one takes Into considerabon the number 
of patients who die after preliminary supra 
pubic drainage as well as those who die after 


actual enudeation of the prostate gland, the 
mortality rate of prostatectomy la fairly sub- 
stantial In addition those patients whose 
renal function ne\’er improves suffidently af 
ter suprapubic drainage to allow them to be- 
come candidates for prostatectomy must be 
borne In mind Patients who would not be ac 
ccptable for prostatectomy can be and are, 
suomltted to transurethml resection. This 
must be remembered when prostatectomy and 
transurethral reseebon are being compared. 
Our transurethral resection service at the dm- 
Ic is comparable to most transurelbral resec 
bon services at other dinical centers where re- 
section is the operation of choice thus our 
service may be taken as an example For in 
stance, on this service suprapubic dnunage is 
almost ne\’er employed. Preoperative prepa 
ration when necessary nearly always ta k es 
the form of drainage by urethral catheter 
Tests of renal function other than determina 
tioQ of the blood urea rarely are found neces- 
sary Long periods of preoperative prepara 
boo are unusual. Postoperative hospitdiza 
bon also has been dramatically reduced by 
transurethral resection. For Instance among 
the 8433 patients on whom resection was per 
formed at the clinic from 1933 to 1943 Indu- 
sivc the averOCT postoperative stay in hospl 
lal was only S o dayj. There has & tftd 
Icail cUange in the^wards for proslatic cases. 
Instead of patients lying In bed for weeks, 
nvahng only the orthop^c wards for length 
of stay m hospital the ward for prostatic p>a 
bents on the transurethral resection service 
now has a rapid turnover comparable to that 
of wards serving patients who ha\e undergone 
minor surgical procedures. Add to this the 
coDsistenUy low mortality rate of resection 
and It must be admitted that transurethral re- 
section has a great deal to offer no wonder 
that laymen are beginning to demand it as the 
procedure of choice for obstruction at the 
vesical neck- 

My colleagues and I are extremely gratified 
with the immediate results of transurethral re 
section. Now that we are doing a more or less 
complete resection m each case, the postoper 
atiw course Is usually uneventfuL The aver 
age postoperative course is approximately one 
week m the hospital and one week as an out 
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patient at the diolc. ^^'h£n tlw patient b du- 
EoUsed from the dinlc on the twelfth to four 
ternthpo*topcrati\-eday hbannar^ function 
usoally b noimal aside from the necessity of 
passing unnc from one to three times a night 
and aside from the fact that the urine bsUght 
l> haz> W e feel certain that these rcsutls far 
surpass those that were obtained In the da>*s 
wbm open prostatectomy was the procedure 
of choice at the dinlc 

THE raESEXT Aim ttie rtmraE 
The present status arid the immediate fu 
tore status of the procedure seem obdous. In 
spite of the fact that transurethral resection b 
still in its dexTlopmental stage it has been ac 
cepted wholchcartedlj bj biToen. TbCT are 
bc^olng to demand the procedure and this 


demand win grow as the gcDeral surgical tech 
nique throughout the country Improves with 
increasing experience. The tremendous In 
crease of volume of prostatic surgery b c 
ring prindponv In the centeri wbOT u^j 
urethral resection b the procedure of choice. 
The wise surgeon wIH itiU do well to p er f o rm 
the operation which In hfa hands will give the 
patient best results, but men of the younger 
generation who are interested In prostalk 
s u r ger y should seek to acquire abiUty In the 
field of transurethral resection. 
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DIFrUSKlN AND lOCAII/ATION OI L\I>I lUMI N T \I 
INFECT IONS OI I III I>I lU I OM UiM 

HFUNIHRl) SlFINUhKC Ml) »rwi Rimi A, MARTIN Ml loJnloOhio 


I N 0 prcxnouscommunjoition (S) it ktis In 
ihcatcd that exudate drawn from mul 
pcntoncal ca\ntN on‘Lri.'<l a rcprc*i'nlati\\ 
picture of the infectious state tbrouphoul 
thi rest of the pcntoncum ITiis nlrser\tilion 
had Ix^cn made durinp a stud\ of jicntoncal 
CTudatc which was found to haw characteris 
tics of (iiapnoslic and prognostic \-alut No 
further inv’cstipalion of the mcclumsm which 
rendered the midpcritoncum reprcscntatix'c 
wasattemptedatlhattimc Il^vasbellc^x^d how 
c\*cr that the implications of the obscrx'ation 
were ratlicr npniticant There was an implicil 
inference that diffusion of bacteria and a uni 
form cell reFpon*c occur in the jicntoncal ca\ 
It) from the onset of a iicntoncal infection 
There was a further connotation that the in 
fection was dislnhutctl fairl\ uniforml) owr 
the pcntoncum throughout the course of the 
disease These deductions arc contrars to ex 
isting concepts The prc\*ailing current mw 
pictures a peritoneal infection as sjia-adlng 
from a focus inwlwng larger and larger areas 
of the pcntoncum with the bod> trying to 
bold liack the onrushing flood of bacteria I)if 
fusion of an infectious proa-ss throughout the 
peritoneum is assumed to hold a poor progno- 
sis for the patient On the other hojiu reten 
tion of the process to a limited area is indicn 
tiw of rccoe-er\ Lxpcrienccs in surgeO of the 
abdominal caMt> where pools of exudate ma\ 
be dlscoe-crcd amidst rclntiwb normal pen 
toncum would seem to militate further against 
acceptance of our deductions An anaUsis of 
the concept of a spreading peritoneal infection 
pushing against a defense bamcr discloses that 
little or no factual demonstration exists to 
support It The view is dem*cd largcl) from 
inferences of end results obscr^x^d at surgical 
procedures and necropsies. The inadequate 
study of the subject Is due probably to the dif 
ficult) in reproducing a progressing inflamma 

From the Toledo Hosplul IfictHxt Medk&l Re*eArch, Toledo, 


lion of the ImiwxI wall tlial would result in |K.r 
fomtion ami pcritoni al inft ction An approach 
to the prohltm was made h\ Ilergh Hnwtrs 
and Wangcnsicin who induced perforations 
at \*anous lc^^U of the gaslrolnlcstinal tract 
Thc^ inxTsiigators studied the relation of size 
location of jicrforation pri*soncc or ahsena of 
foml within the Imwcl to thi. liactenologic con 
tent of ihi. ]H.nloncal ca\nl\ scNxrilx of mfec 
lion and rale of surxTNTi! This interesting 
stu<l\ jwealctl lluil the local and gcmral dt 
fense mechanisms an. pitied against \*anal)li 
factors which Include the sjic and sjre of jicr 
foration duration of its jialcntw content and 
character of foo<l and motor ncliuls of the in 
leslinal tract M\ coworkers and I rcjwrtcd 
in a stnes of m\i"stigations the progTvs.sj\*c 
pentoncal changrt (ii) the SNSlcmic cfTicts 
(to) and thi stages (6) of a pcnloncal Infee 
tmn Information ohtolnetl from these expen 
mcntsconstitutis the Inckground which aidcti 
us m some of the intcrprclnlions made in the 
present siud\ 

The present inwsligalion w-as undertaken 
to ascertain the mcchamsm of diffusion of a 
jicntoncal infection dcn\‘ed from a progres 
sl\*cK iltwlopmg jicrforoting lesion of the gas 
trointcstinal tract S<.\t‘ral possible methods 
suggestctl thcms^l\-cs Ligation of a dog s ap- 
pendiceal appendage and its arculalion w^th 
out additional treatment did not constitute a 
satlsfocton procedure for this sludv The ex 
pcncnce of most inx’estigators as well as ours 
disdosctl that a large proportion of the animals 
80 treated circumscnbc the lesion without m 
^’oUing the pcntoncum in general Ob^^ou5l} 
the method as such did not fulfill the require- 
ments of the experiment Bower Bums and 
Mangle b\ administering castor oil to dogs 
Immcdiatcl) after or 24 hours following liga 
tion of the appendiceal appendage and Its ar 
culalion succeeded in pnxluang diffuse pen 
tonitis and death in a wry large percentage of 
the animals Our mvestigations resulted in 
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TABLT L— OUTCOltE ATTEH UQATTON OF AP- 
PEKDICEAI. APPEXDA0E3 AND TntTB BLOOD 
SUPPL\ lODlIED on. AND AIBU'EM INJECT 
ZD INTO THZ LUinNA OF THE APPENDAGES 
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il milar findings, A further ttodN of the mech- 
inism IndJcEted that the action of caator ofl 
was due to an increaaed intcsdnal motor acU\ 
ity and a greater In tralumcn tension on the wall 
of the bowel Because of the inorased prev 
sure 00 the gtnf^renoos waB, perforation atKl 
disintegntion ocemred before the bod) a de 
fenjea were completely mobilined The greater 
deatli rate among the aolmab which recei\^ 
castor oil immedlitely after appendiceal Hga 
tioD (3) also points to that explanation In 
further testing this concept we injected air 
into the hnnen of the appendiceal appendage 
after ligating it at ill base The morlaBiy of 
the animals was as great as that with castor 
oil On the basis of these findings, we adopted 
for our investigation the procedure of sppendi- 
ccal Lgitlon and injection of air into its lumen 
with or without administration of castor oiL 

UrmODB AND RIISDLTB OF UtVEBTiaATiaN 

The first phase of the ln\T8Ugation was per 
formed on *7 dogs in groups of 3 to 5 animals 
at a Uroe The app^dic^ appendage with 
its dfculatloD was ligated through a mldlme 
abdominal indtion RadiopacpK Iodised oO In 
I 5 and a j cub»c centimeter quantities was In 
troduced mto the lumen through the wall of 
the appendage The oil aerr’ed the purpot© of 
outlining the appendage 00 roentgaograms 
By tids procedure it was possible to detenoine 
the time of perforation and the degree and 


character of spread of the Infection through- 
out the pentoncal ca\dt) In aomc of the am 
mals 1 cubic centimeter of an 18 hour culture 
of ATnilent Bacilluj cofi and in others a to 5 
cubic centimeters of feces were added to the 
lodiicd oil Before Injection of the feces it 
was strained and suspended In normal salt so- 
lution In iS of the animals 5 to ao cubic 
centimeters of air were injected Into the lumen 
of the appendiceal ippcn^ge Other animals 
were i^ven in addition 60 cuiiic centimeters of 
castor oil bj mouth immcdiatclj after the op- 
eration 

The ATjlnmc of air injected into the lumen 
of the appendiceal appendage was limited by 
the capaat\ of the organ More than ao cubic 
centlmctcTS of air lesnlted in leakage through 
the point of Injection In some of the append 
ages, leaksgc reduced the air content to ap- 
proximately locubiccentimctcrsor less. Asa 
rule there was a tendency for a greater air 
cootcot to induce a more rapid perforation 

Fluoroscopic observation! and roentgeno- 
grams were made at regular Intervals. The 
air was found to be retained in the Inmen In 
sUgfati) diminishing xolumes for 24 to 36 bouia. 
CorreUtioDS were made between the time of 
disintegration of the wall the dJffusloD of the 
contents and the extent of theiripread Some 
of the animals died within 47 h^rv Other 
ammab were IJDed at intervals which were 
correlated to the time of perforation and ex 
tent of difluskm Studies of the exudate were 
made from srvera] parts of the pcntoneal ca\ 
It) Smears were obtained from the pelvis the 
nght and left iliac regions center of the abdo- 
men wall of the appendiceal appendage left 
right and center 01 the diaphragmatic regions. 
Bacteria and fy 11 « were ctmnl^ m to oil Im 
tnersloc fields and an ai'ertge obtained for 
each of the regions Those anlmalfl that sur 
vived for lon« periods were killed after the 
6U1 day and Bmiiar itudlc* srere performed on 
them 

In s animals, all the steps of the opcratli'c 
procedure employed on the other dogs except 
for Ufption of the appendiceal appcii^ge a^ 
iti drculatloD were carried out An snimal 
was killed at is hour btervals and studies 
w er e made on the peritoneal fiokl taken from 
various parts of the cavity 
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p'lj. I pApW Uty lod extent of tfiffttrion of •{>pendxv«f contenU from a perforated 
apperxliceal apt^endose in « Uo^ a, kft Tbcapncttdlreai appeoda^aod lUdrmlaUoQ 
were EtfUedaw 1 5 ailrk<xnlJrDeter»of lodbcd ofl with 5 cubic crolJracimo/alr acre 
Laj^ra Into lotnen of Lbe appeatUjtc Tbe roent R ci wan uD wai taken s botna after 
Uctbon. liie bUect^ white ma*^ reprcMmU iodised oil vllnin tbe himen b riftbt Tho 
roeol^csrun war taken rs mioutea alter perforatloo whkb oc en ned 17 hour»> lo 
mloatea alter Baatloo Note that tbe iodised oO bad conipktely disappear^ from the 
tppendls and diflavd foi ly evenly thrmiibout tbe pentoneai cavity Tbe dUfusoo 
ezteodi past the Over 


lo determine the effect of iodized oil on 
bacteria the cbemlcal waa added to broth 
which was then seeded with Bacillus coli In 
24 hours the bacterial growth m broth was pro 
fuse and equivalent to a broth culture without 
iodized oil A culture of a virulent strain of 
Baallus cob with iodized oil was maed with 
gum tragacanth and injected intrapcntonealli 
into a dog The animal died m 18 hours with 
a hemorrhagic pentomtis Apparentl\ iodized 
oil neither mterfered with bacterial multiph 
cation nor reduced the pathogematy of the 
Baallus coh stnun which was used 

RESULTS OP DIFPUSION EXPERIMENTS 
Of 27 animals In thus phase of the ezpcn 
ment roentgenologic evidence of perforation 
appeared m 16 In these animals the iodized 
oil m the appendiceal lumen was foimd dimm 
ished or al:«nt In every one of the dogs, the 
radiopaque substance was visualized In the 
peritoneal cavit> \\Ticne\Tr the appendiceal 
appendage became dreumsenbed after perfo- 
ration had already occurred some of tne io- 


dized oil wtLS retained m the lumen Perfora 
tion took place m 18 to 23 hours in 13 dogs 
The 14th animal had shown presence of a per 
foration a hours after Lgation the isth in 26 
hours and the 16th in 3 daj’S FniJ more am 
raals were killed wi thin a penod in which perfo- 
ration might ha \*c occurred In 6 more dogs the 
appendix became arcumsenbed and neither 
roentgenologic nor anatomic evidences of dif 
fusion were found Of the 16 ammols in which 
the appcndiaal appendage had perforated and 
diffurion had taken place 4 died The others 
were killed More deaths might have taken 
place had the dogs been oUow^ to continue 
for longer intervals through the course of the 
infection The microscopic changes m the ex 
udate suggested that 5 of the 16 animals with 
perforation and difiuslon might ha\'e recov 
ered (Tabic I) 

Diffusion of the iodized oil throughout the 
pentoneal ca\'it> was rapid immediatel} after 
perforation (Fig 1) Wthin 20 minutes to 2 
hours the radiopaque matcnal was seen m the 
pelvis and around the liver There was a tend 
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m injeitH tat tha apnn»lice«l huBcrt. Thi foen«twicT»aa wan uUn h<wm 
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hjtsra. b rv^i. Tku raraurnwwrrw* taken boo after prrforatiaiL V part of 
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ca I (b anentuUnm In tb« Uietal (wUen. 


cntN in raao) of the oainviJ* to »how prc«ter 
ar umulatioruofiodxaYloiIalongthettrolateral 
Rultep* Thj^ troi true «pcdall> In the «rl> 
itsRn of the ditTuaion 

In a of the animal* a part of the iodUed otl 
wai M»ualli«J within the appendage "nierrtt 
of the ra linpaquc ►ulrttancc wa» dUtributed 
(]iffu*ch thmuph the penlorwal ca\Ht\ 1-1: 
ammali n of the^ animat *ho»Td that the 
anpcndiieol appendage iKConw ditumncrfbed 
alter \»crforati n and diflusioD of a part of the 
lodiaed col had talcn place (lig j) 

Hl>nn on the »urfacc of the appcnditctl ap- 
pendagt appeared carh It was lirvt obaer'xd 
in the animal LiUed 8 hours after ligation Ir 
rtsperUtT of the condltkiD of the appendage 
whether perforated or Intact arcumscnblng 
of the organ continued ithm 36 hour* the 
leson was usuallv well arcumacribed bj loops 
of bowel rocsenten omentum and parietal 
pcntoncum In animals without castor oil or 
air the kmon was found dreumsenbed and 
disintegration of the nccroUc wall had taken 


I bcc tj>p*JTntl\ wiLhintlwionfirK-sofabcaletl 
area (big j) 

mint or rtiLriA* vvo BtrrtaiM 
covTtifTS or rERrtuvF \l c uttv 
Lxudatr was obtained l*fnre and after per 
foration of the appendiceal appendagirs m 37 
dogs from 8 areas of the penloneum surface 
of the appendiceal appendage pel\Hi center of 
abdomen right and left iliac regions miciperi 
toncum nghl center and left subdiaphrag 
maticBfcas. TTieanimaUprescntedgradalioni 
of ac\Tnl\ of infection The exudate was col 
Iccted with a bactcnologic loop and with a cot 
ton fwab Slides were prepared with \\ right B 
ami Gram s stains Data were recorded on the 
number and \Tinct\ of bacteria and the num 
ber and condition of the cells. Ouantltatl%T 
detenmnattoni w ere made bj counting bactc 
ria and cells in 30 oil immersion hods and 
e\*aluating the aNorage for one field 

The pcnlonctl picture was in\rsligaled In 8 
animals prior to perforation Studies before 
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iIk i6th hour were con ulcred unrclLal)lc due 
to iht cfTrct*; of operation on the pcntoncum 
1 our animals ^cre killed al hourK inlcr\'aU 
after the j6thhour The remaining 3 animals 
rcrcliHe-eHn 24 30 and36hours rcsjKCtiwlx 
after lipation 

The *itudic^ of the jKntoncal reaction pnor 
tn I crforation of the appendap* shors*cd pres- 
rnie of |>ol\ morphnnurlcar IcucocNies and des 
quomatcil mc<othelia! cells in c\'cn pari of the 
IKHtone-al caMl\ under inMirsii^jation Pole 
mnqihonurlcar lcucor\le‘s \*anc<l in oumlier 
from 1 1 iKr oil immersion field in the i6th 
hour to 10 m the 34th hour T^c axrrapc dif 
ferina m the numlier of cells in ane part of 
the jx*nloncal co^^l^ al a p\xn hour did not 
exceed 16 plus-nunus 04 per cent TTc one 
exception was the surface of the appendiceal 
appemlage which was co\xrc<l with fihnn con 
taming cnriKshcd poleTnorphonucIear leuco 
c\tc< CelLs in that location xexrc o to 33 per 
cent trreater than man) of the other 7 areas in 
thi jicntoncal ca\Tt\ 

I eriloneal cxuilalu olitainctl from the b 
areas at intcrvaU of 4 hours to 3 da\ s after per 
foralion of the apiK-ndicral appendage The 
exudate v,-^s remoexd after tlie animals were 
killal The bactcnal content tn the sulnlia 
phrapmatic area and arouml the appcmlice*al 
apptiHlapc was found to l>c greattr tlian in 
« tivr regions Tlk rrlaiisr iliffcrcnccs |Kr 
i ttni through the sanoiis tagrs of iwritonitls 

l\tiu 11— SSIRVtl <llllL.\k VMl OMTl 
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FIk t \rT>carii>« erf the ippendJcrat oppmdact »jid 
ibe pcnicmexim J4 hour* tflfr 1 pation. The appemhre o 
n I perfortteil The orpan i bUek bal there was no bic 
IftiilperretrBljOothrtJcphlbewan SohacteriancTcfouod 
lothepenlotu^caMty I’olj-tooTphonodearWicocj-leameTe 
found In c%rT> port o< the ca\il\ The enUre peritoneum 
ahowtd hy-peniuJi. The total pcnloocum re^pucdeil I the 
InTuryorftn appendjcral tpj*ct«Upe 

and in infections of \-anal)lc st\tril\ IIou 
c\xr the two areas in which the nunilitr of 
liaclena was gnialcst did not represent the 
condition of ihe penloncal caMts ns a whole 
nor were thc\ cnnsistcnl walh the outcome of 
the infection (6 lo ii) TIh. Iiactena on the 
surface of the Qpjwndagc wxrc enmeshed in a 
Ithnn network atlachet) to the wall of the or 
pan The liaclena) content immcdiatcK out 
shit tlic tibnn network corresponded lo that 
of the center of the alnlomen 

The leucoc>1c content in 6 ix*ponsexclusi\x 
«)f tht Qppenthexal ap|xmdagc and the right 
sulMhaphragmalic an*a rhowxtl an aexrage dd 
finno. of 0 )>cr cent liclwern llie lowtsl ant! 
the hlglusi number The surface of the ap 
p^mdix and the diaphragmatic area conlainetl 
a \xr\ much greater nutnlur of cells CPablc II 
and Hg 4) 

In 4 animals killed 4 hniirr after jwrforation 
of ibt a})pendiiTal appendagr diduMon of liai 
icrta ami Irucooli's had nlna4l\ taken place 
Ihmugh «ul the penlonrum ‘^ix < f the region 
howrtl the pn-M me of an axxragi of^ Iiactr 
na llic richt suUliaphragmalic area had |i 
an»l the urfacr of ilie antemlagc contained 
lactetxa WTide the indirect od cou! I not W 
MT-n un<lrr ilir diaphraem in wimr animals fi r 
ash ngas t6!i >ur s lamination of therxu hie 
hrwT«l eiten M n to tlui area In csxr\ om of 
the ammals It is | ndalde that the ^nabJllt^ 
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bulacd prTp4rUiOQ*a£ lb* cxoda( Im nnaa 
ctf lb« pcTttim*! ovlly ctf 6at llhprrit<»ili*rr- 
Ircn pcrfcnlMO of tb* i^ifirDdicrol oppmUft 
Tba prqmrUieos »bo« b u cpcrtc* boctcria. Olaom 
tbe rdodro imbar of tbrt* unaenta b tb« (oDovtof ro- 
icloai A Mt •obttpbTBfBaUc vrSi B, cm(v of da 
pbnfB u, Dfbt rcftcB D Wt Oie rr- 


(uo C, enter of kbdooao r rMt ibjc rtpoa O tarber 
d tbt *ppmlK«>l T T*i»l«| > 11, pet tc rtfkin. Sol tbr 
doM •pfnudcMtuo u IW aoMTiol cootnt of orlk anJ 
bactaru b tbe wtoui irjchn* cmptlof tbe (btIoc* (d tba 
OHmbctal appeodata tba rtfbt eJiifl nilai|ailir re- 
gion Tba UM ta HMDUoacd anaa do mt rrprrwat tbe 
roaditioBa b tbe red cf tba paritoocel carltj 
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to visualize tLe iodized oil was due to tec hni ca l 
difficulties Later irapro\TmeDt3 of technique 
allowed visualization of the radiopaque sub- 
stance under conditions which could not be de 
tected previously 

Those animals which were LiDed at inter 
\'al5 of 12 t8 21 24 36 48 and 72 houra 
after perforation and those which died In 6 
15 23 and 27 hours after the appendage per 
forated presented a relatively similar pen 
toneal picture Vanations in number of bac 
tena and cells comaded with the stage and the 
seventy of the disease In the tertiar> stage, 
the number of bacteria in e\Try region ap- 
proximated that on the surface of the appen 
diceal appendage With on Increase in con 
tent of bactena the polymorphonuclear 
cells showed a marLed decrease In number 
I^ocalized accumulations of bactena, cells 
and dfljns (abscesses) occurred m the pento- 
ncal cavities of those animals which snowed 
signs of recovery It is probable that the 
rapid progress of Infection interfered with for 
mabon of abscesses in those animals that died 
In most of the dogs the general peritoneal 
cavities containing arcumsenbed abscesses 
were free from bacteria The character of the 
cellular exudate in the general peritoneal cav 
it> in presence of a completely drcumscrlbed 
abscess was predominantly mesotbchal Poly 
morphonudear leucocytes predominated m 
the peritoneal exudate when an abscess was 
poorl) or incompletely drcumscribed 

DUTUSION raou PELVIC CAVITY 

The second phase of the invesUgabon was 
performed on 18 dogs A mixture of iodized 
oil virulent colon baciUi (culture 300) and gum 
tra^canth was mtroduced into the pelvic 
cavity of animals through the abdominal wall 
with a long trochar The animals were held in 
a\'erbcalpoaibondunngtheinjecbon Twelve 
of the dogs were placed m a honiontal posi 
tion 5 minutes after injection and the remain 
mg 6 were held in a verbcal poabon b> sus- 
pending them In a box. All the animals ex 
cept 2 were anesthetized with sodium pento- 
barbital Two of the animals hdd m a hon 
zontal posibon were awake during the expen 
ments The mixture which was injected mto 
the pelvic cavibes varied in quantity Onc- 



Flf, 5. Riptdity and ertent of (Etfniloci from tbe pelrlc 
CETitjr A rnktore ol iodis«d otl, bactena. and (um tnga 
caotliTasln)ectnlhitolliepel\'iccaTit7ai doea- TbeQhia- 
tratlons re^ireaciit rDCBtccnopaiia at aa animal which was 
narcotlxed and held io a hndxcntal position a, above 
kfL I minute after InjcctioQ of mateiial into the pdric 
cavltj*b above right, ]0 min ales after Injection. Note the 
(alrty erep distribution of the material and hdrht of dlSa 
BOO c, below left, I bonr after Infectiao d, b^ow right, j 
bonra after Injectim The material is tprcBi throwbout 
U»e peritoneal cavity Observe the gradnal decrease in the 
qoanUtf of the material as a resnlt of Its removal from the 
peritoneal cavity by the defense mechanisin. 

half of the animals in the two groups (hon 
zontal and \Trbcal poaibons) were injected 
with 3 cubic centimeters of a mixture made up 
of I cubic centimeter of iodized od and 2 cubic 
centimeters of i 5 per cent gum tragacanth m 
phy-siologic salt solution with 40 000 Baallus 
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TABLF IIL — DITTUSION OF lUCTERIA AKD 
lODIIED OIL FROM rPLMB TirtOCOllOUT 
REST OF FERrTOXE.\L CWTn IN l8 DOOR 
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TABLE IIL — CLFFUSIOV OF BACTESOA ANK 
IODIZED OIL FROU PELm TIIROOCIIOUT 
REST OF FEirrONEAL CA^TTY IN l8 DOCS 
— CoBtluitd 



toU TTw other half of the dojt* rKtivrU a 
larger quaatily of 15 njbl cmtimctnx The 
mlAure cxxrtbted of 5 cubic centimetert of 
lodtxed Oil sad 10 cubic ceatimeten of a i 5 
per cent gum tngacanth In pb>‘ikitoglc lalt 
solution with two bilBon Bacillus cob In 4 
animals i from each group a pentoDcal exu 
dote was Induced by intraneritoneal injection 
of 10 cubic cenUmeterB of coli-bactrageD 94 
hours before Injection of the iodised oil mis 
lure 

Fluoroscopic obocrratlons were made at fre 
quent intervals and rocntgeDogrami were Uk 
en at following periods after injections i 5 
lo 30 and 45 minutes i 2 2^ 3 4 5 7 9 
12 IS 18 iQ 91 22 24^ 26 28 32 36 42 48 
hours At intciA'als of 10 30 and 45 minutes 
I 2 4 24 hours following injections an sni 
nud was LTDed, and the exudate from \anous 
parts of the p^toocsl ca\4ty was examined 
end correlated with the degree of diffusion of 
the iodixed olL 

The purpose of this phase of the InvestJga 
tlon was to stud> the pattern of diffusion from 
one area in the pentonod cavity without un- 
due interference from the protccti\T mechan 
ism of the body which exl^ In a slowly per 
forating lesion of bowel This expenment also 
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offered the opportimity to ciamme again but 
under different conditions the extent to whidi 
bacterial diffusion comaded with that of 
iodized oil 

The results of this phase of the in\’csuga 
bon indicated that diffusion from the pelvic 
cavity occurred fairly promptly Within i to 
2 hours the injected material was found m 
every part of the peritoneal cavity The 
rapidity of diffusion was either dek)*^ or ac 
ceferated to a slight degree by varying the 
posture of the animal and the quantit> of in 
jected material The \’anabons m diffusion 
were more pronounced when the respiratory 
rate was altered or when an exudate was 
present at the time of mjeebon (Table HI) 

Spread of bactena and iodized oil tended to 
become more uniform after the first hour 
Animals held in Fowler s posture revealed a 
distinct tendency for greater accumulation of 
the mjected material ^ong the lateral gutters. 
Diffindon was consistently more uniform 
throughout the pentancal cavity In the pres- 
ence of an exudate when the volume 01 the 
injected material was small and when the 
respiratory rate and depth were nonnal or 
increased. The spread of bactena followed 
fairly dosely that of Iodized oil (Table HI) 

In the narcotized or anesthetized aninaals 
the rapidity of dlffudon was diminished The 
probable explanabon lies in the decrease of 
rate and depth of respiration and a consequent 
dunmution in the upward suebon of the dia 
phragm There was a tendency to a slightly 
greater rapidity of diffusion and a more even 
distribution with small quantibes of mjected 
material than with larger amounts. Presence 
of flmd m the periton^ cavity resulted in a 
fairly rapid and even spread of bactena and 
lodi^ oil The material in presence of fluid, 
was carried to the infenor bf^ers of the dia 
phn^m within 30 minutes after the Injecbon. 

ANALYSIS or STUDY 

Treatment of pentonitis has been under the 
influence of the concept that diffusion of an 
mfecUon within the pentoneal cavity is ini 
mical to reco\*cr> As a result every effort 
has been directed to delimit and orcumscribe 
tbe infeebouB process Experiences in the 
management of surface mfeebons and those 


in other parts of the bod\ seemed to substan 
bate the concept as appUed to tbe peritoneal 
cavity Since a arcumacribed InfccUon la as- 
sociated so frequently with survival and dif 
fusion with death the mechanism was assumed 
as obvious It was OTCrlooked that these pro- 
cesses are end results It is unfortunate that 
m human medicine our concepts must be 
molded so often by observabons of terminal 
changes. In such instances clarification of the 
mechanism of a disease cnbty is frequently 
accomplished b> animal eipenmcntabon 
When the pattern is formed relabve clmical 
obscmitions assume a new significance and 
fiB in the gaps in the pattern 
Under the condibons of our experiments 
diffusion of an infccbon has been found to take 
place In tbe pentoneal cavity fairlj ramdl\ 
Modifying conditions accelerated or delayed 
the spread of the process, but at no time suf 
fiaently to alter the basic effect Diffusion of 
bactena began as soon as tltt gastromtcstinal 
lesion had perforated and the jmcro-orgamsms 
were released In the light of previous obser 
vaUons the purposes of such diffusion can be 
understood. It nad been noted that recovery 
from peritonitis was assoaated with a rapid 
disappearance of bacteria from the pentoneal 
cavity (7 n) Our invesbgabons (10) had 
also indicated that the cause of death In pen 
tonitis was due to production of toxic sub- 
stances by bactena in the pentoneal cavity 
Obviously removal of the micro-organisms 
prevents elaborabon of such toxins Removal 
of bactena is accompUsbed by two processes 
phagocytosis by pohunorphonucIcaLr leuco- 
cytes and by passage through lymphabc 
nels and capiliary veaaeh. The advantages of 
e large penton^ surface achieved by diffu 
aon of I»ctena are threefold (i) The micro- 
organisms are distributed in smaller numbers 
and consequently there is a more efficient 
and jqieedier phagocytosis (2) a greater num 
her of phago<7tic leucocytes are able to mi 
grate into the pentoneal cavity and probably 
at an accelerated tempo (3) passage of a kr^ 
number of bactena through the lymphaoc 
and captlkry vessek is made possible Con 
versely if the peritoneal area of infeebon 
were delimited earfy in the disease removal 
of bacteria would be dimirushed and an m 
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avsae ia tbeir n mnh gr uxl production ol toia- 
ble tociic fubsUncee would re*tdt 

Out eipenmenta ihowed that in a turviv 
Ing ■nfmaJ, bactctia which has been diffused 
throughout the peritoneal cavity begin to de- 
crease m number and eventaally disappear 
entirely On the other hand in a fatal out 
come bacteria appear m pTcm es rivety larger 
numbers. On the basis of our mvestigatioot aa 
well as o< other workers (i) a factors may be 
accepted as deciding the outcome of a pen 
toDcal Infectiop (i) presence m the pcntoncal 
cavity of envuoTunental conditloftt which 
delay bacterial removal or increase the rapid 
ity ol bactcnaj moitiplicadon (a) an exten 
rive Initial or a cootmued oatpoanng o^ bac 
tcrla. 

In the light of these findmgi and interpre- 
tations the designation ^Heading petitou 
til to denote an unfavorable progmeum 
does not characterize the actual me< 4 ianlsm 
The term diffuie is less objectionable nnee 
it is descT{pti\'e of the coodiUon although it 
fails to dlfierentiite The Infectious process 
diffuses and spreads from the very onset re- 
eardks of the outcome As a matter of fact, 
itw^d be more appropriate to refer to pert- 
tonltis Gtber as ‘regresring or p rogre ss ing” to 
denote either a favorable or an adverse course 
of the mfeetkm 

Passage of micro'organisms into the bktod 
stream necesaarfiy ptwuoes a bacteriemia, 
which Is tranrient bemuse the bacteria arc dc 
posited eventually In the various vtecera for 
disposal bv the rctiailoendothelUl system. 
That bacteriemia is considerably more innoco 
ous than Is the pcrristeoce of bacteria in tls- 
sues has been rrocatedlv affirmed (4, 5 9) 
Goidhlatt and I (q) concluded on the basis ^ 
our experiments that bacteriemia in pcntonl 
tis was associated with survival while reten- 
tioD of the micro-organisms in the peritoneal 
cavity was foDowed by death. 

The belief that localization and diffusion 
are interlocking and interdependent proc e ss es 
CDOstitutes a part of the current conception 
From the point of view of outcome of a pen 
toneal infectiOQ it is necesearv to differentiate 
be t we en localization of a per/oratmg or disin- 
tegrating wail of an organ and of pools of 
exudate. Whenever the latter is an end-result 


of a firaRng process, the rest of tbe perftoceaJ 
cavity Is free from infection and shows little or 
no Inffammation It is highly questionable 
whether draunsmblog of such a proem is 
desirable and favorable to the Indiv>daaL One 
may also qoestioo whether some of our cur 
rent methods of treatment do not contribute 
to formatioo of these abaceawn. Instead of 
utilizing the large expanse of the pentoneum 
with Its multiple capaatKS for removal of the 
elements which form an abscess, we have a 
Small dd united area with most of the func 
tIoDS for disposal of bacteria and dibns partly 
or completely abollahed In addition the 
abscess becomes a potential source of Infec 
tion which again endangers the whole peri 
tooeom. 

Qrcmnscribing of a lesoQ present In the 
wall of the gastrointestinal tract begins Im 
mediately after the onset of tbe pro ces s and 
p iogi e ase a until the> disintegrating wall is re- 
Inforad or the perforatioo Is dreumsoibed 
Tbe (xnnroon obeervatioc of the pancreas or a 
loop of bowel forroiDg a new wall of a perfor 
ating peptic olcrr or omentum and intestine 
dreomserfbing a ruptured or ^angrenouf ap- 
pendix are The remforcement or 

dmimscrlptioQ are efforts to seal a focui from 
which baclena enter tbe peritoneal cavity' 
These efforts ma> succeed before any mloo- 
orgamams escape and peritomtis Is prevented 
or dlffusioD of bacteria may take place and 
repair occnri later If tbe pOTtoneal oiviron 
mental conditions or the masrivcDess of bac 
tcnal outpounng resulti In a rapMlIy pro- 
gressive p^tooltls the repair of the lesion is 
delayed and death ma^ take place before the 
procesa is repaired or circnmsCTibcd Recapit 
olatioo of these phases of the struggle against 
a peritoneal Infection shows the relationship 
that localiation bears to diffusion 

Tbe observation In these eiperimcnta that 
ha cteiia and leucocytes accumulate b the nght 
sabdlaphrigmatic region in greater numbers 
than elsewhere b the peritooeal cavitp is m 
terntbg from the viewpobt of formation of a 
subpbjTiue abscess. Chanm m pos tu re did 
not appear to alter appreciably such tenden 
Qcs. llie suction acti^ of tbe dispbragm and 
tbe anatomic passageway formed by t^ nght 
lateral gutter may account for the greater ac 
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cumulation of bacteria and leucocytes In that 
region Massive bacterial invasion of the area 
Tvith a resultant vascular stasis and closure by 
inflammation of capillary and lymphatic ves- 
sels by which micro-organisms are removed 
probably complete the process hy whidi a sub- 
phrenic abscess is formed 

In a previous commumcation (8) the use of 
pcntoneal fluid and exudate for diagnosis and 
prognosis of pentoncal conditions was de- 
scribed The criteria for recogmtion of the 
vanous pentoncal infections and imtations 
were ouUmed Smce the publication of this 
article two groups of worLers ha\’e acquiesced 
in the value of the procedure Hemy and 
Vale of Wayne TJiuversity and Detroit Re- 
ceiving Ho^ital, employed the abdominal 
puncture m approximately 100 patients a year 
and were able to detemune the presence of 
hemorrhage and infection m the pentoncal 
cavity Vaccaro Parades and Ihc of Univer 
Bity of Chile studied the pentoncal exudate 
obtamed by abdominal puncture at opera 
tion and from drainage tubes. The authors 
conclude that the microscopic examination of 
the exudate offers a simple and valuable meth 
od for diagnosis and prognosis of pentoncal 
infections. Vaccaro and his assodatea as wcD 
as other investigators correlated the outcome 
of the paGcnt with the speaes of bacteria 
found m the pentoncal exudate There Is a 
general agreement that the presence of certain 
micro-organisms is aasoaatcd with a less fav 
orable prognosis However microscopic ex 
animation of a smear of the pcntoneal exudate 
indicates not only the virul^ce of the micro- 
organiam but also the degree of protection 
oScred by the body defenses (8) Obviously 
a smear cannot establish the identity of the 
bactenum, but It has the virtue of supplying 
considerable pertinent Information In a very 
short period of time 

In our chnlcal studies we observed that an 
abdominal puncture in the midlinc between 
tbc umbilicus and the symphysis pubis gave a 
representative picture of ^ pentonciu con 
dition Several reviewers questioned whether 
Information obtained from the exudate in one 
area portrayed the situation m other parts of 
the peritoneal cavity The results of the pres- 
ent experiments offer an explanation of our 


previous fiTitiing Bactena were found to dif 
fuse in fairly equal numbers throughout the 
peritoneal cavity with the exception of two 
areas the nght subdiaphragmatic region and 
the surface of the perforating organ The dis- 
tribution of kucocytes followed that of bac 
term. It was noted that the spread of bactena 
and leucocytes was apt to be more uniform 
when the animal was not under narcosis or 
anesthesia and when its posture was horizon 
tal Other factors which contributed to a uni 
form diffusion were the presence of a small 
quantity of exudate and a pre-existing pen 
toneal flmd The tendency for greater accumu 
lation in the two lateral gutters and occasioD 
ally in the center of the abdomen did not 
affect the critena and the information denved 
from them regarding the general peritoneal 
cavity 

The reason some workers failed to obtain a 
satisfactory correlation between the pen 
toneal exudate and the diagnosis and prog 
nosis of a pentoncal condition was that the 
exudate was procured from the surface of the 
involved area of an organ 

SirUUASY 

1 Under the conditions of our invesUga 
tions It has been found that a pentoneal m 
fcction diffuses throughout the pentoneal cav 
ity fairly promptly after perforation of the 
bowel takes place 

2 The spread of tbc infectious process is 
fairly uniform throughout the pentoncal cavity 
e»:rpt to 2 regions the surface of perforated 
bowel and nght subdiaphragmatic area. 

3 The cytologic response to the infection 
fellows that of hictenal spread The number 
of cells IS fairly uniform throughout the pen 
toneal cavity with the exception of the surface 
of the perforating area of bowel and the nght 
subdiaphragmatic region 

4 On the basis of previous Investigations 
and of those reported in this presentation it 
Is beheved that tbc right subdiaphragmatic 
region and the area of the perforate bowel do 
not represent the condition that exists m the 
generd pcntoneal cavity 

5 On the other hand exudate obtamed 
from other regions of the pentoneum mclud 
ing the midabdomen is representative of the 
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degree of brfectK)n and tbe tUte of body de- 
fCTse of tbe entire pcntooetl cavity 

6 Tbe difTcee pentooeal Invotvement which 
takes place •hoit]> after perforation of the 
bowel is not lmmi<^ to the bodv It b, as a 
matter of fact essential to tbe defense mech- 
anism- It provides an extensive surface from 
which (a) bacteria are removed from the peri- 
toneal cavity (b) a greater number of Icoco- 
c^es migrate to t^ peritooeum, and (c) 
phagocytosis Is more effective since bacte^ 
are distributed over a wide area and leuco- 
cytes are confronted by relatively few micro- 
organisms 

7 Under the conditions of our experiments 
we found tbe present concept of a spreading 
peritoneal infe^on with dmuson co^dertd 
as iritmirw] to recovery to be errooeous, 

8. Terms, “ l eg restl ng and p rogr essi ng per 
Itooitis are suggested as indicative respec 
tively of recovery and of adverse outcome 
init^ of tbe current terminology of diffuse 
and spreading’ pentoaitis. 


p. An approximate period of 36 hours u re- 
omred for the body defense to reinforce the 
dismtegraring wall of a dog’s gangrenous ap- 
pendiceal appendix and prevent perforation 
mto tbe p^ooeal cavity and development 
of peritonitis. 
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THE THERAPY OF BURNS 

A ComparaUvc Expcnmental Study Including a Medicated Pliable 
Gelatin Film, and a Note on the Effect of Firm Dressings 
on the Rate of Healing 

R. A. ROBACK, MB, and A. C m Ph D, NLD, Chioigo, Ulmoii 


T his atudy was undertaken to deter 
mine (a) whether a medicated pliable 
gelatin film possesaea any advanta^ 
m the treatment of bums other than 
the ease of application and (b) whether the 
film disturbs or promotes the healing of bums. 

METHOM 

Preperaiton tistd The protem film ( sulfa 
gel ') used was supplied by Lloyd A. Hall of 
the Griffith Laboratories of Chicago It con 
sista of a pliable sheet of gelatin (nonallergic) 
contammg 2 5 per cent sulfattuaaole some 
potassium iodide (2 o per cent) and enough 
glycerine and water to render it soft and pU 
able. For comparative controls three other 
preparatioas were used One consisted of a 
2 5 per cent sulfathiazole ointment, the base 
of ^ch was glyceri monosterate It was 
used as a control for the 2 5 per cent sulfa 
thiasole m the gelatin film It was applied by 
spreading thickly on a piece of gaure and with- 
out a pressure dressing The second consisted 
of Ihckrells solution consisting of sulfadia 
one (3 per cent) metbocel (3 per cent), tn 
cthanolamine (8 per cent), sorbital {4 per 
cent) sodium bcnxoate (o i per cent) and 
water (81 9 per cent) As wUl be mfficated 
later the sullagd was applied by 2 different 
methods. The third con^ted of 10 per cent 
bone add omtment (U SJP ) spread on gauxe 
and applied as a finn pressure dressmg 
The ammaU used were dogs because a stand- 
ard or controlled third degree bum could be 
produced under anesthesia on each side of the 
back, and one preparation could be compared 
wilh another on the same animaL 
Observations were made on (a) the extent 
of the enlargement of the primary wound after 

From Uw D«partiMnl el rbyilokicr NorUnreaternUohroittT 
SlMlcil SdMoL 


its inflictioa, (b) the presence or absence of 
infection as indicated by the presence of pus, 
(c) the time required for covering the defect 
with epithelium and (d) the extent of the 
scar tissue formed. 

The types of wounds studied were 

The escoriatsem wound Such a wound was 
made to ascertain if the sulfagel film as com 
pared to sulfathiaxole omtment, contaiping 
the same amount of sulfathiaxole as the film 
delajxd the regeneration of epithelium and 
hair growth- 

Ten dogs were anesthetized, their backs were 
shaved and cleansed with soap and alcohol 
An excoriation wound was then produced on 
both sides of the back after the method of 
Thierech the slin bong removed down to the 
base of the hair foUides. The wound on the 
left side was treated daily with the sulfathi 
azole omtment xnihoui pressure dressing and 
the wound on the ngbt side was treated daily 
with the sulfagel film wnUtoui pressure 

The exetswn wound The exasion wound 
was made for the purpose of comparing the 
rate of healing of such a wound— not exposed 
to heat— with that of a wound product by 
heat or a third degree bum dostnying aU Icy- 
ers of the shin The wound was made by 
anesthetizing the dog shaving the sUn of the 
back, and then exasing with aseptic procedure 
all layers of the sion m an area on each side of 
the back. The aim was to eiase about 20 5 
square centimeters of skm so that the resulting 
wound when the surrounding skin retracted 
measured about 50 square centimeters in area, 
(The actual amount of skm removed is shown 
in Table L) The wound on the left side was 
treated daily with the sulfathiazolc omtment 
dressing without pressure. The wound on the 
right side ?ms treated daily with the sulfagel 
filin Without pressure Eight dogs were used. 
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TABLX L—EIPIMltrirT B rXCMIOK WOUMDS 



Tkt hum Tcund 'Hk bam woond mis 
msde hj snestbetizlog the dog b> thaviog the 
ikm of the back, and then by burning with a 
mctanguUr <hi^:iedi^onraeaJlu^iilg iMsqua^ 
centimeters in area (51 by 4.3 cm ) HUs 
Iron wu heated In a furnace at 1 50 d eg re es C 
for 30 minute*. It was then applied to Um 
skin for 30 seconds. This destroT^ all U>Tr* 
of the skm In an area of about 4 Muare inches 
or 36 sqoare centimeters. The eschar was not 
removed but was permitted to oeane away 0/ 
its own sccord The method of dresing the 
bum wounds will be pven later under the 


cellophane over It, outlining the wound and 
then determining the area with a planimeter 
(7) Colored photographs of the wound were 
made weekly In certain dogs. In mslnng the 
tracings and photographs the snWls stood 
In a stock, to which they had been trained 
this rendered the lixe of the wounds constant 
and avoided the errors in measurement re- 
ferred to by CarrcL 

aMULTl 

Es^tnmenl A EsccricUm mundt The 
exconatloo wounds made in the 10 dogs (total 
of 30 such wounds) measured b area from 114 
to 1$ 5 square centimeters. The average use 
of the wounds on the left side treated with the 
sulfathiaxole obtment was 13 7 square centi 
roctCTS and on the right side tiimt^ with the 
sulfagd film was 13.8 square centimeters. The 
WDun^ on the left side healed b an average of 
11 5 days and on the nght lido fa 11 a days. 
One of the wounds tiested with the omtment 
wasbfected it besled b 17 days, asmall sesr 
with bcDonplcte hair growth rwultfag 

The hair growth from the two diSexcntly 
treated wounds was compared and no differ 
eoce was found Ihe regeneration of hair 
follicle* was complete, according to counts and 
observations on the rate of growth of hair 
made by comparing the area eicoriated with a 
mraexconatea area after the two areas h«d 
been shsved several weeks after the excoriated 
wound had healed. 


appropriate topio. 

In ^ case* the dressingB were covered by a 
loosely fitting apron b*nda« to prevent In- 
jury to the wound by scratmbg and to keep 
tbe undeii^g dreadng dean 

EuleicgtcaJ €xamiHcU<m After cooiplete 
cpithelultrstkm of the wound had occurred 
toe scar was removed and exambed histo- 
logically (bematoxyUn and rosin, van Giessen 
Mallory stains) with the idea of ascertab 
bg tbe amount of fonnatioo Thb was 
roughly estimsted by measunng the average 
thickness of the scar and multipfybg by the 
area of the scar Such results simply verify 
the visual impression one gains from a study 
of the sectiona. 

Uttmtremenl 0] tiu veund Tbe size of the 
wound waa followed by pti-uHrig s sheet of 


Commtni Noevidesice was obtained b this 
eiperiment showing that the bgrerilents of the 
sulfagel film or of the a 5 per emit sulfathiaaole 
obtment w e re tome to regenerating qiithelial 
cells. 

EsptnwtfTii B Eseixion vcvnds nie 
wounds not being supported by s pr visme 
dressing enlarged conaiderably Small areaa of 
infectbo were present b the wounds treated 
with the a 5 per cent sulfathiaxole obtment 
The average days of some bfection b tbe 
wounds treated iHth tbe obtment waa 1 6 days 
and with the film 4 6 days. However both 
wounds on the average healed b apnrom- 
mately the same time, namely 3a 5 aM 33 3 
day* (Table I) Tbe scan were onlfonnly 
lar^ (Table 1 and VI) than the ongioil are* 
of skb excised. 
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Comment The onlj adv«mtagc that the 
sulfagtl fi)rn had o%‘cr the ointment was in 
regard to the decreased presence of areas of 
infection and lets enlargement of the primary 
Tfound It is of interest to note that the heal 
mg time was the same regardless of the pres- 
ence or absence of the infection rrfiich was 
not however extensive The sulfagel film 
was apparently more impervious to the pas- 
sage 0/ bactena than the gauze ointment 
dressing Hutologically there was no definite 
difference between the scars (Table \T) The 
scars were larger than the onginall> exased 
skin probabl> because of the lack of support 
of the skin edges due to the absence of a pres- 
sure or retaining bandage 

Experiment C Burn vround treated tenth 
sulfagel and tulfalha^U otnlmeni In this ex 
penment a loose dressing was used and the 
edges of the wound were not supported with 
adhesi\‘e tape The eschar was not remov'cd 
by us at anj time it carat away with the 
change In divings The sulfalhiazolc omt 
ment softened the eschar and caused it to 
come away early this permitted the wound to 
undergo more enlargement than occurred with 
the suilagel film Again the inadcncc of small 
areas of infection was greater with the sulfa 
ointment than with the film The wound 
treated with the film healed more rapidly on 
the atcrage but the difference m rate of heal 
mg was not statlstIcalK significant^ i e. the 
difference observed could ha\T been due to 
chance \'ariatJon The size of the scars was not 
sigmticanll> different though the average 
thickness was greater for the sulfa ointment 
this was due chiefly to one qieclmen wc doubt 
the signlticancc of the greater aNxragc amount 
of scar tissue 

The essential data arc shown m Table II 
It Is to be notc<l that 1 1 of the 19 animals died 
daring the course of this experiment from 
rc^iralorj disease The rcsjttralor> disease 
dela>*ed healing It might be stated that the 
bums decreased the appetite of all the dogs 
during the first 3 to 7 daN** which was not true 
of the cicmon wounds 

Comment Though the average results indi 
cate that the sulfagel film b superior to the 
ointment in all regirdi the onl> definite ad 
\'anlflge b tlial It prc\*cntctl some of the cn 
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largcracnt of the wound b> scrvmg os a partial 
support or a sort of court plaster The 
greater a\cragc healing time for the ointment 
was probably due to the greater initid cn 
largcmcnt of the wound 
Experiment D Bum xound treated vnlb 
sulfagel and Pickrell s solution This expen 
ment was performed bcciuse Pickrell s solu 
tion produces a film though it is not as readily 
applied as the sulfagel film 
The Pickrell 8 solution was applied b> 
sprajdng the wound e^rj a to 4 hours until a 
definite film was formed o\*er the burned and 
lurrounding surface The film was allowed to 
remain unul it came off with the dressing 
then a new coat of the film was applied An> 
cracks in the film were co\*tred with the solu 
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tiotu Thi* wai repeated as freqneoU) aa nec 
ciaary The coated wound waa kept co\Tred 
with gauxe supported b) tdhesivx tape utd 
the additional proteetKr bandage referred to 
under “method The dressing wat bdd 
firmly by the adheriw tape. 

The method of appljing the fuUagel film 
was modified in this and the r>ext experiment 
The method was chan^ (a) to prc%'ent the 
first twin« of pain which ocoured when the 
sheet of firm was applied aivd (b) to btroduco 
the principle of a firmer pressure drtaing 
A portion of the onglnal gelatin film was 
mcltrf by placing it in a sterile \Tssel left m 
hot water The melted film was then applied 
to the wound and as it solidified the wound 
was covered with a patch of the tmmclted film 
The unmcltcd film was then co\xrcd with 
game and held in place firml> with adhesive 
tape. This drenmg definitely increased the 
court plaster effect of the lulfagel film This 
step was thought to be necessary in order to 
make a fair comparison with the film made by 
the Ihckrdl s solutkin 
The essential data are shown in Table III 
It is to be noted that the wound treated by 
the new method of appl)‘ing the sulftgei film 
decidedlj reduced the initial enlargement of 
the wound The film fonned by PlckreO s 
solution wu about as cfTectiNX In this respect 
u the old method for applying the sulf 
agel film (see Tabic VI) The Plckjen film 
tended to break especially at the line between 
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the eschar and unbumed portico of the skin 
which permitted enlargement but not as much 
as when the sulfa ointment was applied with a 
loose dressing The wounds treated with 
rkkrdl s solution did not heal as quickly and 
were not as free from Infection as the wounds 
treated with the lulfafilm applied by the i>cw 
method. The scars formed after the use of 
ndtrcR t solution were smaller but the histo- 
logical sections failed to reveal that the scars 
wtredcfinitel> thicker though on the average 
they srert slightly thicker 

Espffimeni E. Bum ttmid IrtaUd vtJk 
tulfagfl and bone oinlmenl iriPt prtssim The 
guUagd was applied as described in the previ 
ous group of exp erim ents The boric add 
ointment (U.S P ) generousl} applied to 
gause was placed on the wound *11111 was 
covered with a layer of gauxt and firml> held 
In place with adb^ve tape ai described. 

The essential results are shown in Table H 
The results with the lulfagtl film practically 
dupbeate the results obtained b the predous 
cxpe i upeot The beaibg time with wlfagcl 
aod boric obtmeot was approximatel) ^ 
same. The bodence of ama of infection was 
greater b the case of the obtment but the 
area of the scar was less (Table M) 

CommnU In gerwral no striking difference 
was obtained between the end-resulta of the 
sulfage) therapy with a firm dressing and of 
the IxhHc obtment therap> with a firm dress- 
bg The obtment boTreW by bereasbg the 
rate of softenbg of the eschar caused a greater 
initial enlargement of the wound and for tome 
reason caused an eaiileT contracture of the 
scar 

Ext^mmt F Cempariion of Ike “oW” and 
ortr wuikod of applying tulfapl In the old 
method, a sheet of sulfagd film was simpK 
placed In contact with the burned area with 
s centimeters or more of mxrlap of the un- 
burued area. In the new method some of the 
sulfagel film was melted and poured over the 
burned area which was then cov ered with a 
sheet of the unmelted film after which a firm 
dreiaing was applied. This method abolished 
ibe twbge of pidn associated with the direct 
application of the sheet of film 

The data resulting from the use of the two 
methods are shown b Table V It will be 
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noted that only i of the lo dogs treated by 
the new method developed small areas of m 
fection m the wound as compared to 5 of 8 
dogs treated by the old metheii The definite 
difierence between the late of bcalmg is also to 
be observed as well as the degree of initial 
enlargement of the wound. This however 15 
most lo^caily attributed to the firmness of 
apphcation of the dressing 

EVALTTATION OT STUDY 

Did the infectum observed tn the uwinds delay 
lualifisf I^cn this wort was imUated it was 
behevedthat infection would delay healing and 
hence care was exercised to prevent mfectioa. 
In this regard we were successful, rince the 
wounds of none of the dogs became markedly 
infected, as judged from the amount of eru 
date and the extent of the area involved. As 
stated before, the areas which were overtly 
infected were small in area- Carrel and Hart 
rnftn (7) found that the presence of infection 
for a period had no marked effect on the total 
healing tune. The infection they obsen-ed 
temporarily delayed healing but the subse- 
quent increase in acatruatioD compensated 
for the delay 

To make certain whether the extent of m 
fection which did occur influenced healing ap- 
preciably, time of healing of the wounds 
nomnfected for a period of 3 days or longer 
was averaged the same being done for the 
infected. The average time of healing of the 
wounds winch ahow^ some Infection for 3 
days or more (39 such wounds) was 39 dajra 
and for the nonmfected wounds 40 days (33 
such wounds) So it is certain that the degree 
of infection present m the wounds we observed 
did not delay healing This does not imply 
that more extensive infection wIQ not delay 
tlM hgfiling of wounds. 

Did the prtsenu of svJfaikutsole tn a coneen- 
traium oj 2 5 per cent retard lieaUngT The 
results on rw;enemtion of the excoriated 
wounds and me later study of the rate of 
growth of hair from the regenerated as com 
pared to a nontraumatixed area showed that 
suliathiozole In a concentration of 3 5 per cent 
did not impair regeneration The results of a 
comparison of the effect of bone aad omt 
ment and of the sulfagcl film show dearly that 


Bulfathiaxole m a concentration of 3 5 per cent, 
as well as the other mgrcdients m sidfagel if 
toxic, 13 no more ‘toxic’ than bone aad 
ointment 

Cannon and Cope cleariy demonstrated by 
treating human excoriated wounds rcsnlting 
in the area from which a graft was removed 
that the type of treatment affects the rate of 
healing Tanmc aad, tannic aad silver m 
trate genban violet and triple dyes, and Pick 
tells solution delayed epithelial healing as 
compared to bone aad (10 i>er cent) omt 
ment However in their experiments a firm 
dres^g was placed over the bone ointment 
gauze and not over the substances used to 
produce an eschar In our eamcriments, the 
Pickrell^s film and the sulfagcl film were bend 
aged alike, so the firmness of the dressing was 
controlled Nevertheless, the wound treated 
with Pickrell a solution enlarged more and 
healed more slowly than the wound treated 
with the sulfagcl film 
Although our results have produced no evj 
deuce showing that sulfathuarole m a concen 
trabon of 3 5 per cent in a petrolatum base or 
a gelarin delays healing as compared 
with bone acid (10 per cent) ointment, this 
does not mean that higher coDcentratlons of 
sulfathiazole may not delay healing Cannon 
and Cope found that a 5 per cent s^adiaxine 
ointment did not delay healing of donor 
graft wounds as compared to bone aad omt 
menu 
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Doti a dttjiini kfid Srmh on tkt wand 
mete bealingf It has bm demoostrated that 
comprcwioo dresslDs* decrease the k>$s o( 
fluid aad the uiddeoct of shock in eitenfi^T 
bums (9 ]} 13) It has bees emphasised 
that preeiure drenuigi are fundameatal la tbe 
prq^ratkm of wounds for and In Increaiing 
Lbe extent of take of skin ^fraLfCa. Howem 
we ore unaware of an experimental study In 
animals on the effect of a firmly applied dress- 
ing on the rate of healing of a bum- 

Our expenmcntall) controlled results show 
that a firmly appll^ dressing promotes the 
healing of bums, hor example when the aulf 
agel film was applied without a hrm pre ssu re 
dressing In 8 do^ (experiment C Table II) 
the average healing HnW of the burn was 4B.6 
daja but when applied with a firm pressure 
dressing in 10 do« (experiments D and E, 
Tables III and 1 \ ) the averiCT healing lime 
was 33 r days, a difference of 16 5 daya. 

Wither the firm presBurc acts to comprcM 
the capillaries and innlUt the growth of granu- 
latHHi tissue or to brmg the dretilng into firm 
contact with the wound so that it aerves as a 
bndge to support the growth of epithelial 
tissue IS coniectural Both facton may be con- 
cerned as pobted out by Twyman who ob- 


served that if a piece of adhesive Is placed 
across the middle of a large third degree 
wound the cplthehum will rapWly grow across 
the wDUnd under that portion of the tape 
which a in firm contact with the grtnu’aLon 
tissue 


A coraparUon of the results (labic \T) of 
the DSC of an ointment (sulfathiaxolc oint 
ment) and a film (lulfagd) which offers some 
support with and without a firm dressing 
indite that a firm and supportbg t>pe ol 
dressbg b impentUT when a bum b looted 
in a region b which the ikb tends to sag or 
the wound lends to enlarge 
These experimental ohservttkmi on am 
mail serve to reinforce recent dinlcaJ evidence 
and views regarding the importance of a firm 
dressing without ukng unnh^sioiogical pres- 
Burts b the promotion ot healing of bums 
(1 3 13 15) as welJ as in the prewntion of 
•hock (t 8 0 11 13 13) 

Tie rule »/ Arafjaf In the expetimentsjicr 
formed b> Carrel and Hartman and Clark 
ondog> no mitlalcDlargeraesl of tbetr wounds 
produ^ by eicisioo eras observed as a rule 
Tbe wounds nrodoctil b> Clark were much 
smaller than those we produced by ezcblon or 
b) burning the> mea ured from i 9 to 3 75 
imuare centimeters and were not dre«ed. 
Those produced by Carrel (4 5) were smaller 
(3 5-5 * otl) and dressed with a firTn]> 
placed bondage b some instances (4) and in 
others (5 7) were somewhat larger (u to 40 
sq cm ) though a cotton pod and shirt were 
used to cover the talcum powder plain gauae 
or paraflin dittabg He attnbuted any en 
laigement to an error b mcasurouent, which 
we B\'ojded by training our dogs to stand 
auletly b a stock during dressing mensora 
tioQ and photographic procedures. Neverthe 
less, we observed the tame latent period of 
from 4 to T da>B (4 5 8) before any evidence 
of heaibg (decrease bsixe of wound and fibro- 
plasia) was grossly detcctible Except for the 
enlargement of the wounds, the curve of heal 
mg was sunllar b contour to those obseiv'ed 
by Carrel and Du Nouv (4 5) and Clark. 

The wound produced by burning appeared 
to heal on the average more slowly than the 
wound produced by excisuxi, unless a firm 
dressing was used. It Is, of course Impossible 
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to determine without a microscopic section 
just how far the injury extended beyond the 
actual area of the hot irotu The area actually 
burned was estimated by inspection to extend 
beyond the hot iron to involve an area of 35 8 
square centimeters instead of the 214 square 
centimeters which was the actual area of the 
iron It matters not, however whether 214 
or 25^ square centuncters is used as the area 
burned the average rate of healing was slower 
m the bum than in the excision wound when a 
loose dressing was appUed. For example, in 
Table VII compare the figures m columns A 
B and C e^ieoally B and C in cipenments 
B and C However when a firm dressing was 
applied the bum healed as or more rapid!} 
than the eicisioa wound with a loose dressing 
For example In Table VH compare the figures 
in columns B and C m expenraents D and E 
using sulfagel with those in the same columns 
m experiment B using sulfageL 

The amounl and reiradion of the scar The 
area of the epithelial scar was accurately 
measured but the amount of fibrous scar could 
be only roughly eaUmated by the method wc 
used It prob^ly would have been preferable 
to have determined its wet and dry weight and 
then to have analyxed it for collagen or nitro- 
gen content 

AVe were Interested m obtaining some idea 
of the sue of the eplthehal scar and the 
amount of fihroiu scar because the sulfagel 
contidncd some potasrium iodide. Iodides are 
supposed to have an histolytic effect, to 
”aiam the resorption of inflammatory lesions, 

' to mobHire fibrous tissue, and to favor the 
absorption of fibroses” (10 14) In ttiro 
iodides render colloids more soluble and less 
visad and hence may decrease the degree of 
contraction of fibrous tissue thoug^i it Is 
conjectural whether in therapeutic concentra 
tions this effect occurs (14) 

Referring to Table VI it will be noted that 
the amount of fibrous scar as rou^y approx 
Imated by the method wc used, is cjuite con 
sUnt except in the instance in which (sulfa 
ointment treatment of the bum) the wounds 
healed slowest. In regard to the area of the 
scar at the time epitheliiaUon had been com 
pleted It IS intcrcstmg to note that the aver 
age area of sulfagel scars Is consistently larger 
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than the average area of the scars treated with 
notdodlied preparations This 15 true regard 
less of the fact that the wounds not treated 
with the sulfagel film manifested more in ulal 
enlargement This was also true when the 
healing tune was approximately the same for 
the sulfagel film and the therapeutic prepara 
tJon with which it was compared- 
This observBboD suggests that the iodide 
decreased the extent of contraction of the 
fibrous tissue How long thw effect might 
persist is conjectural, because we have not 
made observations on the extent of contrac 
tion of the scar after complete cpithelixation 
occurred If theobservationproves tobetrue it 
would be of interest to know the effect of 
orally administered iodides after epithehzation 
Since healing occurs by contraction of 
fibrous tissue as well as by cpithclJzatlon 
would the apparent effect of the local apphea 
tion of iodides be beneficial? It was not dele 
terious in wounds of the size we studied- It 
might be ddetenous m larger wounds which 
however are usuall} treat^ by skin grafting 
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TABLX VIL— AVEKAOK KATZ OK UEAUMO OR 
AKHA EprniEUALUZD PZK DAY 



If in the cute of akin gniting iodides should 
prove to decrease Use extent of contraction 
of hbrons tissue better end results might be 
obtained. 

We should emphasue that the foregofog 
dbenssKm is only speculative. The larger 
epltbellai scar asoda ted with sulftge? therapy 
may prove to be a “court plaster eJTcct rath 
er than an iodide cdecL We shall not know 
which ontQ either boric tod ointment with or 
without potassium iodide or sulfagd film with 
and without potassium iodide have been com 
pared 

SUIQLAKV 

A uniform sized excoiiatkm wound, an eio 
slon wound and third degree bum was made 
on each side of the back of dogs. The effect 
of several medicated preparationj oq h<wllng 
waa compared by placing one of the prepara 
tkos over the wound on ooe side of the ba^ 
and another over the wound on the other side 
of the back. A s 5 per cent soUathiazole oint 
ment, Pickrells sofatlon, which prodneea a 


film, and 10 per cent boric acid ointment were 
compared with a gelatin film containing t 5 
per cent lul/athlazole, some potaasiom loi^de 
and enooA glycerine and water to render the 
film pliable. 

It was found that a wound produced by re- 
moving the skin to the depth of the base of the 
hair follicles healed in the same penod of tune 
when treated with the gelatin film and the a 5 
per cent aolfathiazofe ointment The epi 
thehum healed coropietcly aa judged by com- 
paring the h«lr groi^ of the regenerated skin 
with a nontraumatbed area. 

Using a loosely applied dressing the cxd 
slon wounds (20 5 sq an ) healed In the some 
time when treated idth the medicated gelatin 
film and the sulfa ointment though the burn 
wounds (jcE sq an ) healed (compicte epi 
thcllzaUon) somewhat more rapidly on the 
asTrage when treated with the medicated gda 
tin film 

\\lth the use of a firmly appfied dreailng 
the bum wounds treated mth the rocdicatf^ 
gdatin film healed more rsndiy on the aver 
age than those treated with Pidben s sointlon 
When the bam wounds were treated with the 
gelatin film and boric add (to per cent) olnt 
ment, the heaUng time was the same. 

Tbe medicated gelatin film (lulfagd) Is beat 
tppbed by mdting some of tbe film and pour 
Ing it oN'tr the wound after it gcU a sheet of 
the film IS placed over the wound and held in 
place by a firm dressiiig 

The incidence of infection was less with the 
medicated gelatin film than with the other 
medicated preparations osed But the extent 
of Infection present In the wounds had no 
effect on the tvetige healing time. Twenty 
three noninlectcd wounds h«lcd oo the aver 
age In 40 da>a and sg wounds slightly mfected 
for 3 or more days healed in 39 days. 

Evidence was (Stained which indkatea that 
a wound produced by burning heals lets mpW 
ly than a wound pranced by exdsioo ^e 
appetite of the doa was decreased more by 
the born and the bum appe a red to Increase 
their susceptibility to respiratory tract infec 
tloQ. 

The evidence definitely shows that a ^rinly 
aPPlUd drtsting deertasts Pi€ limt rtqw^ for 
ik* cffmpitU opUMiMium ^ a bum 
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DEBRIDEMENT— WHEN AND HOW MUCH? 

A Comparative Study of Battle Coiualttet 

CURENCE W MONROE M D Lmjteumt CoJond M CX, A. U «L 0«l Pa k, IIT. 


I N Ibe minds of miny surgeons there Is no 
longer &ny argument that d^ridonent 
sbo^d be accomplished at the earliest 
possible moment and e^xdally in the 
CHW» ^ extremltki, should be a procedure snf 
tidcntly radical to explore the depths of the 
wound to remove all de^•ItaHt^d tissne, for 
dgn bodies and detached bone fragments, and 
to penult adequate drainage The majonty of 
surgeons treating war woonds would adopt 
this procedure as soon as the patient is seen 
Fmcmird, on the other hand, oraws a dlslinc 
tion between eptHcMagt and dfbrideinent The 
former Is essentially the procedure just cited 
winch be feels should be done ool) In the first 
48 houra after injetry He defines dibr^demeot 
as the simple exdsian of the skin margins of 
the wound and the ettabUshment of drainage 
This, be states, U aU that should be dooe after 
4S hours. Ferguson Brown Nkholson and 
Stedman, on the other hand, state that with 
lociJ use of sulfathiasole radical d^bnde 
ment appears unnecessary and In many cases 
actually destmctlva. In reporting the treat 
ment of 4000 battle casnalUes aboexd a bos- 
pltal ship they make the followmg statement, 
^Bullets often caused no more trauma than 
migh t be expected If an let p^lck were suddenly 
thrustthroaghap&rtandpmledoat Intothese 
simple irouni^ s^ithisxole was sprayed and a 
pressure bandage of dsstk webbing af^lted. A 
patient with a through and-throu^ wound of 
the leg or thigh was usuiUv able to be up and 
walking 4 to 5 days after injury and the wounds 
healed m 7 to 10 days. We have not seen a single 
case of inf ectlon develop in a patient treated In 
this manner Perhaps the type of mray used 
by these writers accounts for the dinerence In 
tJ^r results. Certainly thdr experience ated 
in the last litte of the quotation has not been 
shared by many otbe^ Kessler reporti n g 
1650 battle casualties, encountered 36 cases 01 
gas gangrene (sn incidence of s 18 per cent) 


ffe makes the significant statement that gas 
badllus InfectloQ did not develop In any 
wound on which thorough d&ndement had 
been dooe. 

'Hm author was on the surgical stati of an 
eracuation hospital dunng two campaigns in 
the Southwest Pacific. A brief r ^ smu fe of the 
care given to the nuunltfrt In etch instance 
and of the results will suffice to bring out cer 
tain Important facts. 

The first campaign co\Tfetl a period of 3 to 
i 4 months during which time practically all 
the troops InvoK’ed li%Td on C rations. 
Because of supply problems even these were 
difficult to obtain at times. The tacticaj situa 
tloo required many of the troops to make long 
jungie marches on short ratlooi before wmHnr 
any contact with the enemy CM nal Hf s did 
not begm to occur in very huge nombers until 
the campaign was about 3 to 4 weeks old. 
When they dU occur the great majonty were 
seen withm 4 to 6 hours of injory by gn»D 
surgical units very near the scene of action 
Thw units had been directed to d&ride 
thoroughly and to qiHnt wounds of the ex 
trcmlti& Abdominal wounds were to be sub- 
jected to operation as soon as the patient was 
coniideTtd b proper conditloo for the proce- 
doii. FoUowring surgery these patients were 
moved to the rear as c^y as their copditioo 
would permit The journey indoded travel by 
native Otter jeep plane and a 5 mile ambn 
lance ride to rta^ our hospitaL On the aver 
age they arrived about 48 houn after bjury 

Upon arrival ah were lean thb, almost bor 
derisg on emadstioo— as one officer pot It 
they are as fine as racehorses —but com 
parativeiy few of them showed signs of toxic 
A large p erce ntage had had sulfa drugs 
oraDy b amounts suffioent to produce a very 
mild cyanocls. About 10 per cent of them re- 
quired a more extensive or a primary dfljride- 
ment because of Insdegnste dralnige from 
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tltsoe at a distance from the site of tbe viafble 
woqikL The tendency for war wounds when 
antured to breah down even after wide d6- 
brideraent gives support to this statement 
No surgeon would hesitate to suture an Ice 
pick wo\md after dfbridanent but very few 
who have seen much of war surgery would be 
willing to suture war wounds, especially thoae 
of the extremities. Cellular and molecular de 
rangements are rcvtrsftie reactions. This b 
demonstrated by the rapidity with which the 
adequately d^brided uptsvlkffd war wound 
heals without further loss of tissue. It b 
farther proved by the success of so called 
prano-aeconda/y suture now advocated by 
man ) surgeons. In 4 to 5 days the edit bor 
dcring the wound recover from the blast ef 
feet of the high veloat> projectfle arxl axe 
again amenaUe to suture. 

On the other hand, there are occaslocttl 
battle wounds whkh do heal like an uncom- 
plicated Ice pick wound eim though nothing b 
done to th^ Herwever the acnmaptloo of 
the surgeon who first sees such a wound that 
thb win ahrays be the case U onjuiUfiahle and 
may bad to catastmpbe. As has been pointed 
out, 50 per cent of our cues with gangrene 
showed exactly the same In/uiy which Per 
guson describes and to whi^ be would do 
nothing but spray in suliathluole and apply a 
pressure dretiing Tbe magic sulfa wand was 
never Intended to mate tbe surgeoa loae sight 
of good prlndples. Certainly tbe almpie ei 
dslw of the wound margins and extension of 
the IndAjn sufficient for proper inspection of 
tissues b the doe of every patient One needs 
see only once tbe extensiW soft tissue damage 
instde an innocent loi^ting extmnity to be 
convinced of the wbdom of loddog at e v er y 
wound Naturally after cocislderahle eiper 
lence with war woimds tbe surg e uu may begin 
to exercise some selection but tbe man who has 
not seen many war wounds tboukl err on the 
side of ladlcallim Thb impUea, of course, a 
dear knowledge of anatomy the location of 
essmtlsl structures. 

Ferguson m^ well reply that their mortal 
ity rate (o 18% hi 4039 patients) b hard to 
excel However he states that ther received 
a few cases in 13 hours, a somewhat larger 
number in 3 to 4 days, and the bulk of than 5 


to 14 days alter injury It s ee ms qnite llkeJ} 
that those who were going to die never reached 
their hospital ship More than half of our 
deaths occurred within 34 to 36 hours of ad 
mbsion and since tbe average time lapse from 
injury to admission in our cases was s and 3 
da^a, respectively our figures and Ferguson s 
are hardly comparable. Also since of ha 

bents were navy personnel thej' may not 

VC been ereposed to soil on which natives 
had Uixd with their well known lack of sani- 
tation When injuries are received m thb 
terrain debridement b evenHwl to save all tbe 
limbs possible. 

In this same connection aocne surgeons state 
that d^ridement of war wounds b more satb- 
factory If postponed 48 to 73 hours after In 
jury because of sharper olfferentiatjon be- 
tween hvt and dead tissue after tha intervaL 
In the Interim it b asmmed that bactenal 
growth will be held in abeyance by large doaes 
of sulfa drugs. Thu assumption seems con- 
trar> to accepted surgical princrples. First, 
because there u m >-et no dear proof that sulfa 
drugs exert anv detortnt effect oq the growth 
of d^tridia, the cuganbins most to be feared 
in war wounds. Secrad because one can never 
rely on the adequate administratkoi of sulfa 
drup along the line of evacuation of tbe 
wounded. Third, because it b ao easy to 
avoid all trouble by adequately opening the 
woumL 

Tbe two series cd cases presented do, per 
haps, give an unfair comparison- In one si^ea 
90 percent of the patients were given adequate 
dibridement and sulfa ther^^ the other 
aeries were given no d^bndanent and tnide 
qoate sulfa therapy The conduskm teems 
evident that the earlier and more adequately 
dftnliiement b done the lower will oe the 
morbidity and mortaEty rates. Certainly sev 
era! soldiers who have been throu gh our hos- 
pital would not DOW be minus extremities had 
debridement in tbdr cases been accompliibed 
early Thb does not Imply criticbm where 
memcal service cannot be given In tbe forward 
area. But when one can adequately treat brain 
and abdominal wounds one b not justified in 
denying treatment to the puitlent with a 
wound of an extremity If the paper of Per 
guson and asaodites has lead to tlib miscoo- 
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ception In tlie mlnda of some surgeons it 
should be corrected at the earliest possible 
moment. 

SUiniARY 

A r6sum6 of one hospital s experience with 
the battle casualties m two campaigns m the 
Southwest Paafic is gi\xn The pertment facts 
are 

1 First campaign was of relatively long 
duration food supplies were short, there were 
130 $ casualties of which 90 per cent were 
adequately dSbnded early (4 to 6 hours) 
Morbidity was low m patients with extensive 
wounds and the madence of bactenal gan 
grenc was o 66 per cent 

2 Second campaign was of short duration 


4S1 


food supply was adequate there were 250 
casualties. No d6bndement of extremity 
wounds was done. Morbidity was high in 
patients with extensive wounds, and the m 
adence of bactenal gangrene was 4 per cent 
A plea IS made for early dibndement which 
at the very least provides adequate drainage 
from the wound even if all devitalised tissue 
IS not removed 


REFERENCES 

I EdlCori&I DebndenKnt vcttq* conjenruvey U *! 

N»t SJ BntL IIJ43 4i i45J- 
1. Feicdbon L.R. Blown, R B NiCHOLeo'< J T ind 
SmntAN H. E, U S Nav XL Bull 1943 41 

y FicolUix H- Luictt, 104* 1 733-7 
4. Kraxtrx, Hony H. et ai U S Nar AJ Bufl 1943 
41 1540-56 


THE PILONIDAL SINUS 

Sacrococcygeal Cyst Teratoma* 

FRANK. \ THEIS M D FA.C3 Lieatauct Commando' NLC, 

MERRILL W RUSHER, Looteaant (j-f ) M C-, 

fccted (6 la) becaiae of it» locaUoo between 


T Hb pilonidal nnua is an important 
and aenom probJenj jn the Aimed 
force* bccauie of it* frequent occur 
fence the prolonged period of ho*- 
pitalmtwn ioroctime* following *urgical pro- 
cedure*, and the number of recurrence* with 
or without lurgical treatment Naval morbid 
ity ktaUsdes reveal that nearh as many rick 
day* are recorded for this dbeoae a* for appen 
didtii (s») ilan\ surgical procedure* haw 
br*!! deiciibed In the literature but the actual 
reiult* observed arc jtt dieappcnnting Some 
unsatufactory reault* are due primarQv to 
caodiborwi emting m the armed force* and 
bmpitala. Tbe purpose of this paper >* to 
analyxe the result* of vanou* proc^ures a* 
obsowed m a U S Ka>‘al Hospital to de 
•erfbe the method that has bem the moat 
satiafactot) oamdy that of modifrd partial 
cloaore and to enumerate the factors con 
tributlng to poor tesulu. 

PATCOLOOY 

The origin of the pQonldil cj-st or sbus is 
gcnerallv accepted as a congenital lovagma 
tlon of cutaneous structure* In the nudliM of 
the sacTococcj-geal area. Microscopicallj the 
section* contain islands of epithelium (Fig i) 
or the cj’st may be hoed with itiati&ed squa 
moui epithelium (Fig a) Daring and after 
pubcrti the codoenne stimulus which control* 
the dei-eioproent of tbe cutaneous structure* 
(hair sebaceous glands etc.) also acta on the 
isolated pathologic areas of epithelium of tbe 
cyst teratoma. Frequentlj after bem^ trau 
tnadsed tbe nodus of epitbelium whidi b} 
t>il» time contains hsir follicles and ocamon 
allv sweat and scbaceocs glands becames In 

The ceeitalMd henSB trv the prtnU oom o 4 tlia 
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the gluteal folds and its proxunity to the anus. 
After Infection and extension from spontan^ 
ou* or traumatic mpture or morion and 
drainage only a small amount of cpitheCum 
may be present but extenriw infected granu 
lation tissue remain* (Fig ja and jb) The 
microscopic pathology is that of infected 
granulation tissue (Figs. 4a 4b and 5) with 
occarional islands of cutaneous structures 
(i 6 JO 12) 

DIAONOSIS 

Tbe dtagnosis of pOonidal disease is made 
from the hlston of piainful swelling m the 
sacTococrvgeaJ region accompanied ^ Inter 
raittent purulent drainage or by the presence 
of cutaneous dimple* or drafnlDg rinum . 
Fistula In-ano may occaricmJly be coofuaed 
with pQodkial emus other co^tkinj to be 
dihereotiated are furuncle seboceocs cyst 
skin myc£*!i, hpom* fibroma, osteoni>'elltis 
of coecvi or sacrum, tuberculosU, Bj’phiJii^ 
and anthrax (j jo is) 

SOaOICAL FKINCIPLES Ajn> TaXATMDfT 

Tbe method of modiSed partial dorurc here- 
with described coosisU of (1) block excision of 
the prionldal cyst and sinus, (a) tennon su 
ture* which tndode tbe puesacial fascia, (3) 
primary doaure of the fubcutaneoos tissoe 
with Interrupted soturcs, and (4) separation 
of the akin edges to dela> healing of the sLfn 
bi means of vaseline Iodoform gauxe placed 
between tbe edge*.* The delay In skin HraLng 
permits escape of wound secretion* until firm 
tfflion of the subcutaneous tissue occurs, thus 
preventing hematoma formation or serum 
collection* within the wound 

Sdecthn of caui and fnoperalm cart Ex 
cision Isnot performed in the presence of acute 
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sinus before or at operation is not advised be 
cause of the danger of spreading infection be 
>*ond the waJls of the sinus or c>st The oper 
ativc field Is prepared as in anv other surgical 
procedure 

Artesihata Spinal anesthesia vsith loo mil 
ligrams of procamc is used routineU vnth sal 



infection Warm moist magnesium sulfate 
dressings are appbed to the aJffectcd area until 
infection subsides Often inasion and dram 
age is required to evacuate an infected c>*st or 
absoess but suffiaent time should elapse for 
infection to subside before radical eiasion is 
performed Probing or injecting djx into the 
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ufictorv rctuits. Local ar>c*tbesla ts contra 
indicated wben closure u contemplated be 
cause of the dan^r of tpreadiog infection 
Bi»ck diufdioH Block etetion (Fig 6) » 
outlined b> lemieliptical mcfsioni surround 
u)!^ the tinus opeolngv and too wide an ei 
dsMD and inauoo too near the anal orilicc are 
aTolderl The diaaectloo u earned \-cnicaJl> 



Flf. {. Ptutenterognph cT Kctm tkraofa daqrff la- 
T«cmted dmpte, D U «f)ltlKSain bat ibot tnet, A t* 
anptctelj B ad with decM flbrr jm tt«o>, O. Protxnf or 
wooU b« k« bkriy to iofretHn 

t hf oeta fibroo* tiM« loint tboa throofii ae/C fnaskttoi 
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to the Maal faada with an> devintforu necea- 
■ar\ to indudc all pathologic tmuc Becauie 
of Its peptic contents the ejat or sinus should 
not be opened at opcraUoo The coccji and 
atcrai ftsaa are left intact Complete mmoa- 
taaisbessenual and frtauenU> requires trans- 
hson ligatures before dosurt 
Slodthfd primary cfpnwt Tension sutures 
of derrnaJ or silkworm gut (Fig 7) are placed 
about 4 cenumeten apart The subcntaneoui 
tissues arc approtimated b\ carefull\ placed 
interrupted sutures (Mg S) Tbe sacral fas- 
da b indudcd fn both the deep suheatnneous 
and tendon sutures. Tbe ten^n sutures are 
tied snuglv o%Tr buttons or pieces of rubber 
tubing a^ a strip of \aichne Iodoform game 
b placed between the stin edges (FJg g) to 
permit serosanguineous drainage 

PoiipperaJwe rfrojiH^j The dressings are 
applied to seal the wound from tbe anus A 
wide atrip of adheiiie tape b placed trans* 
versdv acroaa the lower end of the dresaing 
and the base of the gluteal folds (Fig 9) 
Tincture of benxob applied to tbe skin and 
allowed to dry partiaiJv before tbe tape b ap- 
jibcd makes the seal more secure. 

Pnloperalm care For the first 14 hours the 
patient b kept In auploe position because of 
tbe spinal ancstbeaU and the firm pressure 
aids drainage By tbe 5th day tbe dresslag is 
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changed but the gauze stnp between the skin 
edges IS left in silu until extruded by the gran 
ulating wound (usuallj 5 to 7 daj-s) The 
dressings are not changed again until the 
loth da\ when the tension sutures are re 
mo\*cd Strict surgical asepsis is used and 
dressings changed as infrequcntl} os possible 
unless there is s\* 5 tcmic or local e^^dcncc of 
Infection Cathartics arc not adN’ised because 
of the danger of soiling the dressings but 
mineral oil is admntageous m aiding dcfeca 
tion Hcd rest is continued until the tension 
sutures arc rcmo\Td Defecation should be 
performed in upright position and the anus 
cleansed forward to a\'oid soiling of the dress- 
ing The hair at the wound edges is kept 


closcl> sha^■cd until the scar is firm Trauma 
to the operali%*e stc should be a\'oided for 
some time after hcahng is complete 

RE\Tir\\ OF CASES 

The summarj of 150 cases treated in the 
U S Na^■al Hospital St Albans Long Island 
New lork is shown m the adjoining tables 
The results obtained with open pack tech 
nique in jp cases is shown m Table I Group i 
In this group po3topcrati\-c care gcncrall} 
consisted of caii\ dail} dressings sits baths 
and local application of \’anoua antiseptics 
Delaj’cd healing (136 and 130 da^'3) occurred 
in a quiescent asNTTiptomatlc case and in i 
case of recurrence Slow healing was the fore 
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most duad^’UiUgc of thn method u e>i 
denoKl by the »vcr»^ healbig time of 6 j i 
(U)*!. Observitioai lo thk group rortled 
that the end recult t> ccmetimes a vide lender 
tear whJdi is very lutceptlUe to trauma tuch 
at the foUowlDg cate 

Cace 5 a 11 )Ttr oU mal wu tdmlUcd coco 
pUlolsg of dnloage from t trader urt at the bate 
of hb ipioe for vreL EntofaiatVKi revetted as 
acutdjr D&amed pCUmklaf tl oi whkh wai dit- 
chaTgjof poi. The ilnoi was treated wfUi warm 
mobt comprmaet for g days. A block exdikn td the 
pflonklalu as was doee aod the ound pa eked open 
uIk aoaod gianalaled dowty a tb dally dta batbt 

d drmiofi Slxty-^U days after operatfoo be re- 
tnmed to duty with wmod healed One day later he 
was readmJtt^ with the tear reopeoed. F.ramlna 
tioo revealed that the wide tendler operative tea 
which measared by 5 centloMten bad broken opeo 
for a (Uttaoce at 3 cen timet era. Sts baths were 
lireo and the wound was treated daOy with aoU- 
teptki add eased Twe ty-foo days later (t tal 
coQvakacent time go days) the woood was fisaHy 
healed 

In Table I Group 2 ahowi the results of 
partial doiurc methods in 39 cases. Tension 
futures alone were used for partial wound 
clofure which were osuallv removed on the 
4th to 8th postoperative dav In most cases 


sits baths aod daily changes of dressings were 
started on about the 4th day aod continued 
until the wound healed. Acute wound Infec 
tlon ocmrred freoueotly (41%) aod there 
were a cases of dcla>td heading (5 1%) and 
t cases of recurrence (7 g%) The average 
nealmg tune^ In the cases of thrs group was 
49 5 days. 

In Tabie I Group 3 shows the restdts of 
\-anous methods 01 primary docure. The 
postoperative care was not uniform In this 
group Cotton suture material was used In 
the majority of these cases Three cases of 
serious wound Infection were reopernted upon 
later because of dcla>Td healing Postopcia 
live Infections occurred frequently (46 7%) 
most cases could be attributed elt^r to oper 
atln^ before infection had subaided or to con 
tamioation from the anus Hematoma forma 
tlon and serum collections beneath the skin 
were not mfreement {13 3%) Rupture of the 
scar occurred In 4 cases (8.9%) which in 2 
instances was due to accumulation of serum 
beneath the scar The average healing time 
of this group was 434 daya. 

In Tabie I Group 4 shows the results of the 
method of modiM partial wound dosnre 
herewith presented (37 cases) Complete heal 
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Fig. 8. Qqmts td nbenUAwn tkcM by mesai of t 
Uyon of tn tw TM tt d nturw. Tbe dnp kytr of Htva 
ladoiiw the tuck ov nlyi o g the memn. 
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Ing ms obscn*ed frequently vntlnn 34 days 
and 50 per cent healed withm 3 weeks Three 
had subacute infection at operation and 
all 3 deixloped wound infection with retarded 
healing Four postoperative infections re 
suited from wound contamination Two 
wounds reopened as a result of direct trauma 
The end results of this group were \*en satis- 
factory rec^umng less than 50 per cent of the 
mean healing time compart to other pro- 
cedures There were 2 recurrences (5 4%) 
and the average healing time was 26 6 days 
Iso hematoma or serum collections occurred 
withm the wound 

Table II shows the effect of the use of sul 
fonamides in cases with wound closure The 
local use of sulfanilamide powder (2 to 5 gm ) 
was observed to be of UtUc ^’aluc m prevent 
Ing postoperat^^’e infection but sulfadiazine 
giv-en orally (i gm e\-ery 4 hrs ) appeared to 
be cffectUT 

Of 25 cases with gross c\idence of acute 
pilonidal infection at the time of operation 23 
dcNTloped po5toperatJ\T wound infection and 
5 had recurrences^ Mostof the 150 cases here- 
with revTewed were followed for about 3 
months. 


TABLE I — PrtOVIDAL St)llCER\— RESUITS OF 
\AaiOirS PROCEDFRES 
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Flf ^ Strip oi rkkeUce todalono (taxt tnaitles tbe 
tkio edra to deUj tldo bealiof uuj to p«Rut dnuna^ 
Tie lo^ono gum •dmulata fonutioc of grtnuledoo 
tl$sae 4od Is spenuofoori/ eitnnietl Iito tie vovod by 
tbe 5th to 7tl pastofXTitire day 

FACTORS CONTBrBFTINO TO UNSATISFACTORY 
RESULTS 

Po3topcrati\*c infection delayed healing 
and recurrence of the disease account for most 
of the poor results following operation In 
most cases the occurrence of these comphea 
tions can be explained upon dinical or patho- 
logical bases. 

Acute infection is an absolute contraindica 
Uon (or radical surgetv and should haw com 
pictely subsided before excision is undertaken 
Despite this precaution postopcratiw Infcc 
lion is obscr\-^ but Its frequency results from 
one or more of the follorving factors (i) prob- 
ing or injecting dye into the infected sinus 
which is lined with soft granulation tissue 
(2) openmg sinus acadcntally or intention 
alii at operation causing wound contamina 
lion (3) inadequate removal of the islands of 
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qiitbehum or tinus tncti (4) Incomplete 
postopcrBtlvc dressing which do not protect 
the wound from conUnunalion ftT>d (5) fut- 
ure to coniider curglcal ascp&is becauie of ad- 
ministratloD of cathjuticB and tiu baths 
during the early penod of wound healing 

Delay in healing Is usual!) due to cxtensi\'e 
woundi from too radical exason nondoaure 
of the wound careless or mcomplete approxi 
mation of tissues m wound closure presence 
of foreign body Ciidccied suture material and 
unshaven hair at wound edges) and infected 
granulatkmi 

Recurrences are observed in ail types of but 
grcaJ procedures and are doe ocosonaliv to 
inadequate exdiloo of the sinus but usually to 
Infect^ granulation tisaue'Uoed pockets in 
the depths of the wound (18) Other caosative 
factors are postoperative Infection poor Bear 
formation and bemitorna or aerom ooUectkms 
beneath the scar 

OBSUVATIONS 

The mtlitary lurgcoa can reduce the mor 
bidity of pilonidal diaeaae by (i) operating 
only upon those patienta in whom surgery u 
necessary (3) allowing infectioa to subside 
completdy before operatiiig (3) employing a 
tatiifactory method of closure after cocnplete 
eidnon of tbo pathology and (4) focusing 
more attention on postoperative care 

hlany quieacent asymptomatic pflonidal 
cysts are discovered In routioe phydc&l ex 
amination of military persomici ai^ are re 
ferred to the surgeon for exdilon Since all 
sacrococc>'gcal cysts or sinuses do not cau» 
subjective symptoms. It Is unwise especially 
in the armed forces to operate on these pa 
dents who may never require surgery and 
tberefore surgeTy ma> result in unnecessary 
morbidity during wartime 


Complete exdsioD is one of the essentials of 
pflonidal surgery Permitring the wound to 
Deal entirely by secondary mtensloo reaults In 
prolonged heaKng time aiKl In a wide delicate 
scar (34) On the other hand primary ildn 
closures prevent subcutaneous drainage caus- 
ing subcutaneous hematoma or serum coUec 
dons which become infected and result m 
aiaas formation (r 18) The advantages of 

f irlmary wound closure are more rapid losi- 
ng and smaller scars David Gage Kooistia, 
and others recommend closure and present 
substantiating evidence Open pack methods 
require from 45 to 1 18 days tor healing (ii. 15) 
and the scar is very susceptible to trauma (24) 
while closure methods require from 10 to 43 
days (3) and the narrow scars are more re- 
sistant to trauma The Inckkncc of recurrence 
of the cyst or sinus following open pack opera 
Uoo is shown rather conduBvel) Ity Kleiiner 
to be leas than that of the closure methods but 
this IS not supported by others (12 26) Re 
cmrencES can be decreased by adbcrlDg to 
Halsted I surgical pnnaples, Le atraumatic 
surgery stna as^dc technique complete 
hemostasis, and tccurate approxunation of 
dasues in wound dosure Tu Bved in 
performing ndsfactory wound dosuie more 
than compensates for the bme required in 
treating the occasional recurrence. 

hfeticnlcrus care of the wound and maintain- 
ing asepsis during healing are rewarded by 
more beahng and fewer recurrences. A 
■mall drtaiJ frequently overlooked is keeping 
the wound edges shaved to prevent growth of 
hair into the wound 

Local applicatioD of lulfonamldes are of 
bttle value for prophylaxis of infection (17) 
but oral solfooajnldes seem to be of defini te 
value Heliotherapy (35) and roentgen ther 
apy (7 si) are advuea for treating wound 
infection and delayed healing 

trUMUAET AND CONCLOSIONB 

The pathology and treatment of the pflonl 
dal sinus are discussed The factors which 
contribute to postoperative infection delayed 
healing and recurrences are enumerated and 
briefly discuascd. 

A method of excision and modifled partial 
dosore b presented which Hlmlnbhi^ the m 
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adence of recurrence heals almost as rapidly 
as primary closure and results m a narrow 
firm scar 

Morbidity of pUonidal disease can be re- 
duced by (i) operating only on those cases m 
which surgery is necessary (2) allowing infec 
tlou to subside before operating (3) employ 
mg a satisfactory method of closure after com 
pkte exasion and (4.) focuamg more attention 
on the postoperative care 
Surgery is not necessary m the absolutely 
quiescent asymptomatic case especially among 
members of the armed forces durmg war time 
In general satisfactory results of pUomdal 
surgery are directly proportional to the metlc 
ulous care used m preoperative preparation m 
the surgical techmque and in postoperative 
care Oral sulfadiaame is of value in prophy 
1 hti< of wound infection 
The results of treatmg 150 cases by various 
surgical methods ore analyaed 

REFERENCES 

t BuEmnauca, $jtd Wnso't, H. L. Aao. Sore. 

1935, 2« 455 

■, Buck David rr al. Am. J Sore., 1941 60 <64. 


3 Camt ITtltok N., and PoLnu, NiCHom. Am. J 
Sore. 1943 59 54i 

4. Corot IcDOU. Am. ] Sarg., 1943. 61 61-66 

5. David Vrorow C NeItociLo«L^ Living Sar^oy 

VoL 5 pm 194-196. New York sod EdinlmrgrL 
TbetDJU Nebon k Sons, 1941 

6 . Dew go Cail J MtL Saf g e on 194^91 >91 

7 Dh/azdixi, Edouaxd j Hotel Dim llootrul 1941 
II *97 

8. Doktot j E and Uatioh D D Snrg, Gjil 

Ob#L 194J 75 7*7 

9. Fekcotoit L. kL, and ilcouv Paul iL^ Ja. Am 

J Sui» 1937 36 J7a 

10. Gaoc, M, Ann Surg , 19^ 109 191-303. 

fi. Ktciwu, Mauci S. tt Am Prort. Soc., 1936 
37 166-173. 

11. EoownLA,H.P Am J Sorg-, i^t, S 5 3“i7 

13. Lahxt FkAwr H. Sorg, Gyn Citat, 1931, 54 511- 

5 >J- 

14. Ljum W Z. U S. Nar U. BnlL, 1943 41 ii&4-ri94. 

15. MacFee, tVimAH F Ann, Sorg., 194*, 116 687 

16 McKjann, IdATnuw Ann. Surg., 1938 107 389, 

17 Mnuar FsaXkL. Ann.SurT, 1^3, 118 171-183 
ta Roora^ Ho&aiio. N England J M 1940, iti 79 
19. Scott jAnia V Ann. So^ 1943 117 191-197 
*0. SHAam, A- Maxwell Am.j Roentg 1937 38 303. 
#1. Smith, K.U. Am J Roeolg 1937 38 

la. Stalbtica ot Dbeaies and lojories in tbe U S. Navy 
for the Calendar \can 19^1940. 

*3. STaoXEL, W G Minneaota M-, X937 ao 191-196 
*4. Tewdlu, MoaTtoi J South. ILJ 1941 34 1156 
t J. Weeks and Youim. Am J Sorg., 1043 4 ® 
to. WoLDEWBzao and SflAxw. Stb^ Gyn. Obst. 1943. 
76 i 64 -J 7 «. 



THE PHYSICIAN BLOOD TRANSFUSION THE Rh FACTOR 
AND ER\THROBLASTOSIS FETALIS 

RAYMOND] PIERI M D FACS «jid ROBERT C saH\ART4AB MD 
SjmCDte, New \ ode 


AS « mult of the war man> thounnds of 
/\ phytldani haw migrated Into our 
f \ armed forces, leavoag fn most (oenJi 
t»c* only tLdetnn itafTi to earn on 
the work of um\'eriltiei colleges, bospitaU 
and dvilian practice The burden of respon 
slbllit} for sofegiardmg the health of the na 
tkin falls upon the older ph^iidan who <i»/r 
bfBum had largtl) Umll^ hia practice to a 
spedaltj In our amaller aiies, partlcalarl\ 
he has been pressed into acn'xre as, among 
other things, accoucheur or nediatnaan or 
both— rMci which he had gladl) turreiHlcred 
to hli younger colleague before the latter went 
into ■e^^^ce. Because of earher openenee In 
these cases the surgeon and the gj-necotogui 
as well os the obstetnaan are probabl) most 
Ejected by Increased demtneU for tbdr pro- 
fessional attendance upon both the partoneni 
and the newborn 

Thai today and probably (or the duration 
of the war such physidau must supervise 
more Wood traWusions, perform more ob- 
stetrical deliveries, and prescribe for more 
neonatal conditions than ev'cr before 
It is precisely in these cases that knowledge 
of the Rh factor described currently m the 
Utcrature and dbcimed editorially bi aacn- 
tihe publications (j) ma> enable the attend- 
ant not only to avead aeri^ intragroup trans- 
fusKm reactions, but potentially to save the 
lives of some mothers and babies. These rea 
sons, and the belief that it Is an obligatkm for 
every methcal or suigical attendant to ac 
quaint himself with tlw idle of the Rh factor 
ki {sofanmunixation form the chief incentive 
for this presentation. 

DETnrmoN or Tunis 

To avoid confosioo to the subject under 
disoation ft b best that the phyaldas refreifa 

TiWi Dtearteoat ef OMitilci ud rHUlrict, 5iif t 
tMTCTU(7 Osflrfc •< UnSent 


h» memory of certain facts coocenung some 
of the properties of the blood cells and blood 
serum of humans. An explanation of certain 
terms used In this presentmtwn and com- 
monly tmploj'ed in Immimologj will be found 
In Table I 

THE DIOOD OBOUP8 

It will be recalled that LatKlstemer In 1901 
(7) was the lint to describe uoaggiutinatkm 
Id man anil rrcognijwJ a congenital diJTcr 
ence between the agglutinogens (red cells) 
(antigens) and agglutinins (serum) (anti 
bodlii) found In dllTcrcnt Imhviduals of the 
human (pedes. On the bosis of isoagglntlnios 
(caiolnR aggiutbatlon) df tbe red crapusdes 
of man he and his pupils (9) 6rft described the 
tour blood groups 0 \ D and Afi by which 
we may d^fy Ibe blood of each lodiNhlaal 
of the human species. These grouplnp are 
hereditary according to Meodellan pnndples. 

For purposes of description we may con- 
sider each a^uUnin (serum) and Its corre- 
sponding iggiutinogeii fador (ceils) as isomers 
or homologous imsges of each other and 
graphically represent them as such (Fig i) 
Thus agriulinin A b the specific antibody of 
its iMxndogoe or image, the A aggiutinogen or 
andra likewise B agglutinin b the specific 
antlhody of B i^utmogen When both A 
and B obt together in tlw same specimen we 
may ilmflaily represent them graphically 
(Tig. i) aa iVB 

A specimen of blood from an individual in 
group 0 (Fig 3 ) will then be seen to be divis- 
ible into its cells, wUch contain no agid^ibio- 
gen and its serum in which both A and B 
tggiotlnfau are present In the same manner 
(Fig 3) the blo(^ of group A can be separated 
Into its cells, containing A agglutinogen and 
Its serum containing B agglutmio. Group B 
blood (Fig 4) b the levp i C of group A con- 
taining B agglutinogen in its celb sod A 
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produce humao traiufoakm reactkm. }Iot 
e\'eT it tuj becQ thowo that the> do prtxhice 
oorrorpoodlog ig^uucliui if the bunuin red 
cells of that porlinihr tvipe art iojectcd into 
aolmila, neb u the nbmt 0>^crciiinz&uni2a 
tfon) 

In 1040 Landftdner and \\Tenti (8) b 
fected blood from the Macana rheaus moo* 
ke> Into rabbit* ihu* developing agglnlinlns 
in the rabbit* lerura which damped the red 
otU* of the mrsnkey They also obimrd that 
thb tame rabbit aerum {ag^atlntn) damps 
not only the red cdls of the monkey bnt tlao 
the red cell* of 85 per cent of homaoa, regard 
lea* of their blood group. Tbe red crils of the 
remaining 15 per cent of bomon* are not 
affected (,*hoir 00 oidetsce of dumping) bv 
the antimonkey agglutinin*. Obvionaiy thb 
(15 per cent) group of homan* have In their 
rra none of tbe aggl°^c‘S^ (u^tigen) 
idiich b present in tbe Macacus ifaem cdb 
and In tte ccQ* of 85 per cent of hamana. 
ThbpartlcaIaragglutino^(antIgen~Fig 7) 
b rt/erred to a* the jfk fader IndMduib 
whose cdb contain thb antigen (85 per cent of 
the random popalatlon) are tern^ Rb pori 
live (Rh+) The Rh factor b abo trani- 


reiltrd to oCrpnng as a MendelUn 
character Thme mdjvlduab wbos 
c>te) do not contain the antigen (i 
of the mndotn population) arc ti 
BtgaU\‘e fRh— ) 

Tint s* MCToa Arm acoofUKu 

Elxpericnce In both mOitart an 
practice has shown that Iransnsloi 
olood (agglutinogen) Into Rh— In 
e%'en of tbe same blood g ro up cans 
antibodies (specific Rb+ a^utlni 
telop in the recipient * serum (Isoi 
tlon) In a subaequent transfuriou 
blood into tbe same ladMdoal (i 
these antibodies (agglutinin* or ant 
stance) produced in tbe serum of I 
enl by the Rh+ ceEb of tbe cariicr tr 
canse agglutlixaUoti and destruetk 
Rh+ ctU* of the donor Such an t 
tiamfuskm reaetko may be se\'ere 1 
cause death. 

It b now an cstabOshed fact that 1 
too* devdop specific anthRh Immu 
(agglutinins or antibodies) 'when t 
with Rh+ blood even though hot 
b the same blood group Insubaeqn 
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&. Dbcmnxtttlc Kctka >>»»«» pl»- 

cemU. U otmxMBiMCl* UV bnodtaT taim^Tta,UA 
braadi of ntcriM utcry D AtMm d«dda*I k ^ui» 
UBS miteniil Uood ifnar F rOkir Ck, dnrloo iraodo- 
Mh, All im^toni CA, bnach of rrmMlcil irtay CV, 
bruack of o»hfBcil tiIo FB tiQim bnoch of gmMBcol 
uinj- rV vein wUbdnwtof Uood froB vtOca 

UEcnAxau or pioouctiok or akti ri 

AOQLUTnfW 

It ia oor coQcq>t, Aod that of other obten 
era (14, 17) thAt the mechanism of production 
of the Rh+ antibody ia baaed trpon evtnta 
which transpire within the plaoenta itself 

The medium (Fig 8) for the tnterdiange of 
gases, water and noarlshment between mother 
and baby u the fragile wall of the pliamtal 
villus, V a tropboblaatlc projectioQ of the 
chorion frondosimi itadf CA Through an 
artenole, FB each viDui ia supplied with fetal 
blood by a branch from one of the ombOlcal 
artcnei, CA while a corresponding i-enule, 
VV eventually returns the blood to the fetal 
drculatlcn. Cl The delicate olacental vUII 
are bathed in pools of maternal blood IfAS'.In 
the intervUluj spaces. The maternal blood Is 
carried to these ^ces by minute branches of 
the uterine artery U 4 which are usually 
found in relation to the deodual septa PS 
whDe correspoodmg veins return it eiTntually 
to branches, UV of the uterine \ein Con 
■tant drculatlon b assisted by the utenne con 
tractions winch occur at intcrvmb throughout 
e>Tr7 pregnancy Normally the blood of the 
child dn^tes Inside the villus, while the 
maternal blood circulates outside thb delicate 
■tructare. The relationship b so dose that 
oamoab readily tskei place through the vlDos 
wall It has bm estimated that if an the vim 
of a placenta at full term were placed end to- 


end tbdr combined length would eice ed 11 
miles (11) 

That the placenta b eitremcly susceptible 
to the ejects of tumors, trauma, and disease 
has long been known. Thbisnotasurprumg 
observation In view of the complex structure 
and function of thb organ and the fact that 
the more complex an organ the more ddlcatc 
and vulnerable to Injury it becomes {13) 
Careful scrutiny of tii placenta (i) will re 
veal in nearly every instance the uxunistak 
able evidcncea of one or many areas of old or 
reixnt pathologic alteration. Such scan, 
x-arying in ilie from pin-bead to se\-cral centi 
meten, have been designated by a confusion 
of terms, such as Infarctun hepatkotloo 
placentitis, necroses, apoplex) etc. Actually 
each such scar represents merely the evidence 
of a previous pbcental bjoiy 

Since the most delicate portion of the pla 
cents (chorion frondosom) b the villas itself 
(hb structure b the most sujceptfUe to iojtm 
(rupture) either as a result of apoplexy or of 
hemonrhagu; intajction or of dir^ trauma. 
Whatever the etlologic factor an> violent 
break in the contlonity of the NtsKb of one or 
more vHh will result in hanorrhage of fetal 
blood ceJIs (Fig 9 N) bto the mstemal dr 
culatloo UBS From here the fetal blood 
dements, \UV are carried into the uterine 
vein U\ and thence into the general arcnla 
tloQ of the mother Such a hmorrhage may 
be minute and apparently insignifirant or of 
considerable sue. Either may produce most 
tenous sequelse. 

If the t»d7y s celb coDtaln the Rh antigen 
(Rh+) while those of the mother are without 
the antigen (Rh— ) a variable degree of bo- 
Immtmixadon b liievitable The Rh+ ceUs 
of the baby admulate the Rh— mother’s 
blood to p^oce the ipeahe anti Rh anti 
body (anti-Rh4* aggiotinln) Thb antibody 
not only becomes present in the blood scrum 
of the mother but b readily transmbslble, as 
are many toxins and antitoxins, through the 
placental filter (the walb of the vOU) Into the 
drcolatioo of the infant in alero It U the 
action of thb antibody upon the Rh+ cefli of 
the baby which produces the disease entity 
which in about 00 per cent of the cases we 
recognise as erythroolaatosb fetalb. In most 
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tnuxtfusknif mdin vomcBwboffTeahlstaiy 
of tOTcmU. mlicarrU^ tUUboTH, or eTytlin>- 
blastotk chOdreii. All avtUable relitbcs of 
known Rh— pmoM iboiild be typed tlnce It 
b known that In these tndMd naU a greater 
percenttgt of Rh— penona will be found than 
omoQg tJte relatl\'ea of those who are Rh+ 

By tuing known onb-Rh sennn* the typing 
technique li simple. It ii Important h^ to 
bear In mind, however that the onti-Rh onU- 
body fa a “wann oQ^utmln. That is, the 
ag^ntinln or antibody b most eflcctlve at 
body tanperature— 37 degrees C Vonotlons 
of thb temperat\ire definitely bterferc with 
the test In ow laboratory (15) our directions 
follow a modification of that cmplojxd by The 
Certified Blood Donor Sc^v^ce as fotloim In 
a sterile 3 by Indi tot tube place 4 cubic 
centiroetet* of mllne to which U ad<W one 
drop of blood. Centrifuge for i minute De- 
cant the supernatant fluid to remo\x fibrin 
and then add 4 OJb«: ocntlmeten of add! 
Uonol fresh taUac to suspend the washed cdb. 
rUo 3 drops of thb tuspendon In another 3 
by H ^ch tot tube, add 3 drops of bows 
onb Rh serum and shake li|htl} Place thu 
tube in t water both at 37 degitts C Shake 
gently every 15 minuto and ^ter 1 hour re- 
move from water bath and centrifuge for i 
minute at not over 500 revolatiocs per mtn- 
ute Then a^tatc gently observing the pre- 
dpttoted cella EaamJne for dumping both 
microscopically and mkroscopicolly If there 
b no diOTping the ceDs are conddered Rh 
DegatlNT ^-i- crib will be dumped- 

Rh testing sera should be of hi^ anti Rh 
titer Blood from a recently deUvered Rh— 
mother who has givxn hirtfi to a baby with 
erythrohlastosb usually possesses agglutinin 
of high titer This t^ter however rapidly 
detowrxtes and often, after a few montht, 
may have entirriy disappeared. 

The Blood Grouping Laboratory at Bos- 
ton Massachusetts, under the direction of 
Dr Loub R Diomood (3) b engaged in the 
study and concentration of anti Rh sera, and 
sobedts specimens of blood for study Sp^ 
mens thus submitted to thb labentory wiD be 
concentrated without charge, and a portko 

■■ (jafl-Oi in»»3 fct far k«UbrtVB*rS* 

•bdCTw TV* Grul«d Kw Y«rt 


letumed to the sender The rtanainder bused 
for Rh testing by our armed forces. 


I Every physician who performs Wood 
tronsfuskms, or who has unoer hts core ex 
pedant mothers or newboni babies, should be 
thoroughly familiar wrth the fundomentab 
concm^g the blood groups and boimmnn 
Uatlon. 

3 The blood groups are graphically Qlos- 
trated and explained. 

3 Other blood fadors, espedaliy the Rh 
factor are graphically iHustrated and the spe- 
daJ Inoportance of the latter in both dvillan 
and military practice b emphasized. 

4 The relation between ibc Rh fador 
transfusion reactions, maternal bolmmuniza 
Uon, and eiythroblodosb fetolb b presented, 
with iUostraUoQs of the placental mechanism 
involved during certain pregnoncAea. 

5 Tbe dlagnoab and proper monagasent 
of trythroWastosb and erf tbe Rh+ bounmun- 
ized patient are outlined. 

6 A simple technique for acauote Rh test 
ing b included with that for the ordinary tests 
for blood grouping 
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THE USE OF L'l COPODIUM AS AN \GENT TO CREATE ^ 
COLIATCRAI CIRCUIATION TO THE MYOCARDIUM 
FROM THE PERICARDIUM 


Prcliminan Report 


JAMES \ SCQUA MD wd Hit DERICk G 

T he medical treatment of coroQar> 
arter> diswac has certain definite 
limitations. There u a diicrcpanc) 
t>etwccn the blood suppl> to the mj*©- 
cardium and the blood demand b> the myo- 
cardium The medical answer to this law of 
supplj and demand is essentially to decrease 
the demand for more blood by limiting the 
actmties of the whole body (thus decreasing 
the basal metabolic requirement) to mcrcasc 
the blood suppU by certain \'asodi!aimg drugs 
and to bring m tlw clement of tune to allow 
nature to dc%’clop a collateral nrculalion 
Nature plus the dement of lime de\*dops a 
coUatcral arculation in one or more of three 
waya The first is to elaborate inter 
coronary anastomosis Although the coro- 
nary \‘esscls are essentially end artencs there 
are minute intercoronary communications 
(i 3) If coronary artery disease progresses 
slowly these communications are gradualU 
dilated (2) The second way that nature 
works IS to create an adhcsise pcncarditis, 
thus bnngmg blood \'cssel 5 in from the pen 
cardium T^U process is Dlustratcd b\ hnd 
mg at autopsy an old infarct with the pen 
cardium adherent to the heart at this area in 
a patient who has succumlicd to noncardiac 
cauv?<i 

Thu third waY that nature operates is \Ta 
the thebesian si-stcm The thebesian onficcs 
arc locatetl in the walls of the auncics and 
XTTitnclcs Thc<e communicate with the com- 
nan. \TS‘<ls vna capillancs. It has liccn shown 
cipcnmmlalU (j) that the heart can !k 
cffcctivcK nounshed Us blood passing from 
the chamlicrs of the heart through the the 
l)csian sTs^ls then back to the coronarv 
sTHns This mechanism can operate onU in 
ihr prcwncT of a grailual coronarv occlusion 
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STORSSER, M D Burtilo, New \ork 

An example of this Inplc action by nature fol 
lowing a sublethal coronan ocdusion Is as 
follows 

The infarction creates an inflammation of 
the heart This inflammation can stimulate 
mtcrcoronary communications can create an 
adhesis'e pcncarditis at that area and can 
stimulate the thebesian sy'stcra In the case 
of slow narrowing of the coronary vessels, 
only mechanisms 1 and 3 are brought into 
play 

The surgical attack on coronary artery dis 
ease (exclusiv'c of syTnpalhectomy and thy 
roidectomy) is essentially the stunulation of 
the aforementioned 3 mechanisms. In place 
of or with the adhesi\*c pcncarditis (which IS 
pcncardiocpicardiopcxv) there have Iwn add 
ed at times cardiomyopcxy cardiopncumo 
pen cardioomcnlopcrx and similar pro- 
cedures 

About 2 years ago we became interested in 
the possibiiillcs of surgical attack on this 
disease \\ c repeated some of the expenment 
al work and tned some new agents. One of 
these lycopodium powder instilled within the 
pcncardial sac, impressed us so much with its 
abihtv to create a vxn vascular adhe<i\x pen 
carditis that wx concentrated on this powder 
Because of lunltcd housing fanlitics the pre 
limfnan wxrk was done on rabbits Then 
dogs wxrc u'xd Since the rcsulLs were the 
same on rabbits as on dogs we wxnt l>ack to 
rabbits as thev were easier to handle and lake 
care of A total of 4 dogs and 0 rabbits is 
concerned m this report 

The operation consisted of opening the pen 
cardial sac pladng the l> copodium powijcr on 
the anlcnor lateral and infcnor surfaces of 
the heart and then dosing the pcncarihum 
with a pupxstnng suture The amount of 
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Fir. UnU Mik TOcr t pt <4 MCtka (ram labUt 
b«ut. Tilt IrmpocEiim putkle* (orml-thipnl, ci4mt cw- 
(TCDMl) W MOl loRTCRn CD<llCblOCk«r fUfit 
ctOt. Some lint coDtun man tb*n OM IjcopdAiiB 
pvtidr TIk cr&iliir failKrum cboot U>e cianl nO* 
It cUrflj nnaaeaHeu EochiopUi tn pmnt Cta the 
CT 7 bottom b on Q erica o4 braxt otcMii* B«t wntbu 
hart mad ind tbt iTCopodjiiffl Uj«r a tb restiat <4 
tbt qricar£«n \«t 7 Uob 66raQi tea b pmrnt 

I)xopodiam powder ujed wu thit vnoaot 
Ud Id 4 to s medium tiled booe cuivUei. 


Silk tecbmqoe wu ujod throogbout. Podtivc 
long prenure wu m&lotAined la the dogi by 
an mtimtracbeal catheter On the dogi, the 
heart was reached through a rib rteecticHi. On 
the rabbits the approach was by splitting the 
sternum and then gentJ> retracting the on 
opened pleurae to expose the pericardiuro 
F^tl\*e lung pressure was used, howt>'cr hv 
means of a rubber glove ihpped over the anl 
mais bead with one finger connected to a tank 
of oxj’gen All animals were aneathetlied 
with nembutal given other mtrtvenoosly or 
mtiapentoneally At the end of 6 to 8 weeks, 
the animals were killed and sectuns were 
taken from the heart for examination and 
stud) 

In all cases in which lycopodJom was used 
the pencardhim promptl) became adherent to 
the cpicardmra One rabbit that died 73 
hours after operatun of acute dilatation of the 
stomach showed the pencardlom already ad 
berent to the left vrotridc SlkioscDpic re 
port on this heart showed “an amorphous 
exudate over the epicardlom, fixing and sat 
rounding the lytn^um pakicles. Several 
enlarged epicardlaJ capillaries are seen one of 
them forming a loop reaching dose to the site 
of the exudate " 
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The normal unopcrated upren pencardium 
has a thin ghstening appearance It is trans- 
parent. Alter lycopodium has been deposited 
^thin the pencardial sac the pencardium be 
comes thickened loses much of its glistening 
surface and the underlying heart Is seen only 
with difBculty The tiuckemng of the pen 
cardium however is not due pnmanly to 
fibrosis as very httle fibrous tissue can be seen 
in the microscopic sections Grossly there is 
no fibrosis seen The adhesions created by 
this powder arc limited chiefly to the areas 
where the powder was placed At the periph 
ery of the adherent areas the pencardium 
merge* gradually again to become thin ghs- 
tening and translucent The adhesions cre- 
ated between pencardium and epicardium are 
of the soft vanety Tkicre is very slight mo- 
tion of the pencardium when the ^ger u 
gently passed over it 

hCcroscopicaliy the type of reaction caused 
by lycopodium is simiJar to that seen in the 
b^y v^en a foreign substance is present 
Lar^ multinuclear guint cells ingest one or 
more lycopodium particles (Figs j a 3) 
Surrounding the gunt cells there is a cellule 
Infiltration that is predominantly mononu 
dear but often shows a moderate number of 
eosinophils The mononudear cells are the 




Ft* 4 . Pholcmicrtmpli of a of rabbit** heart. 

On the feft ta eecQ the ijreopodlum tajer on the rf^ht is the 
bean ffliodc. The airow* pedot to the end* of a blood- 
filled one cod of which Is in the heart muade, and 

the other end b straddled bj two particies of Ijcopcxuuin. 
The arrow 00 the oppex left U fuit above oae « the ttrad- 
dOxifi particles of tyt opo dium. ITte opposite lycopo d lnia 
particle 1* seen only with difficulty The lower arrow *bow* 
the cod of the Tcaiel witUa the heart iBoade pitoer The 
Ivcopodlaa partlde* (la^rated) are weQ vtsuallard here 
Afslfl fibrosii b scant In the lycopodkuo layer 

same size as the eosinophils (Fig i) Close 
examination of this photograph will show the 
pauaty of fibrosis reaction 
Lycopodium powder can create a rather 
maiked vascular reaction Lycopodium is a 
very fine powder so fine that jt seems to pour 
more like water than like a solii It appears 
to be imtating enough to the tissues to cause 
adhesion formation with a rather marked vas- 
cular refuse and yet bland enough so that 
very little scar tissue is formed. Apparently 
the body does not attempt to encapsulate the 
lycopodium by laying down a fibrous tissue 
capsule about It This is so not only when the 
lycopodium is packed closely together as in 
Figures i 4 but also when it is very thin as m 
Figure 2 Grossly the vascularity created by 
lycopodium IS ea^y seen with the naked c>t- 
Thc normal rabbit pericardium is very thm 
and very few blood vessels can be seen m it 
After lycopodium powder has been placed 
withm the pencardial sac and adhesions are 
formed the vasculanty is vastly increased. 
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H* \ fbot KrtKmitnfth n4 rmbtxl brut Tba brut prppaml by inJ«t>o« 
ih Imlu mL lAd hkicru drwnbrt) )br nrlc It ho« Um< r*«H ra (be 
rrmmrtboai blln] ib I cxihutrm 


Oloexi \Tvsd* now Lwtfwnc ca-oh \iafWr o\ir 
the area* of idhe-Jon The Ur»e ve>vrl* prt^ 
ent in the normal pentardtum licraow j^caiK 
Hdatcd and the hranchinc I creatlv increa^xl 
TTuj \‘a*njlant\ it ca-oK Irmonttratcd l\ 



Fla. 6 Pbotuajfcruduph ot rkblal bwl Ihrtk rl 
M prnKml by I >cnu« lb Imba mk nd buirria u 
detenbed It t« arctioa derp in Ibr brart muaclo It 
iboa Uryc fnwl cnUlD n> t« bbcL ouwn <4 Isba 
{ k ud bactrrti. The rwkxbt&i tfainji eU tbr r«^t 
dearly teen. 


'TtlKrti (f-ij?' 3 ^ 4 ) Newfv formeti hlood 
xT^'cii at e\'id(TKTd b\ Imnp lurrounded In 
ItTopndium pranutc* or l>\ coinp from the 
hrofiodium Untt Into the m>TX8nliBTn arc 
>cm m man> hcrtlon In man> cam the 
blood v-oeeli art not ju t minute canOlinc*. 
bicure> i and ^ khow pood »iied vrasela Their 
liamclermav Iwrouphl) e^timaieil b> count 
inp the number if l4ond cdU acro-« an\ pii^n 
plane Fipure 4 ahtnra one iwwl pmnR into 
the m\T>rardium from the litopodium lajTr 
[n the lower half of the \T»«el iti left wall wa* 
unfoTtunald) narrowed during the lectiDning 
nrcKCVS. The relativT absence of fibiwrt aJv> 
Is a fa^o^ab^^. factor In the %aicuJarit> Thii 
lark make*> it hlghh improbable that mb*c- 
quenl jcar contraction will conatnet these 
new!) formed blood iTsaei*. 

In order to demon trale further the estab- 
lishment of a collateral circulation to the mjT> 
cardium from the pericardium a special tedi 
niquc was dcitloped \bout 6 to 8 weeks 
after the li-conodium had been placed within 
the neneardial ca\4t\ the rabbits were ancs 
thctixed and then giim larpc dotes of heparin 
IntraiTnousli to pment clotting Then with 
the animals still alii'c the abdominal aorta 
wascannulUed (tip pomtluR toward the heart) 
and the cannula was connected to a faucet 0 / 
tap water running In a stead) stream Slmul 
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FIr. j PhotomJcfognph of mbWt « hrirt. Thu hcarl 
WM prepiml by LnjectjoQ with IrKfui Ink lod bactcri* *s 
deicribeij in the arti^ It a « tcctbjn d«p In the heart 
The lar^ black m*Ji» in the Vowt left comet U a 
traiel filled with dye aivd bacteria and al» baa toene red 
blood ceOt Jot to the rixht of thii veuel u a wniQ 
\ -ahaped t'eoel cooUinJoft ooe ftlob of dye and bacteria. 
\bove Usi leeael la a Urxe voael containing a aman mata 
of dye and hiictena n t lowest portion 



ITn 0 PtmtonucTorfraph nf ral>btt heart Tbrt heart 
• a* prepared by injection «lth Ind a ink and bacteria a* 
drtcrilied in the rtkle It ( a Kctkw deep in the myo- 
cardlotn and ihont a l>W«l e»‘<l conuunl f. ink and 
Ittcteria tarrmindnl cnmplrtel} br heart ina»cJe 



Hg 8 Pbotograph of rabbit * heart Thii heart 
aaa prepored by injection with India ink and baciena ■> 
deacrihed. It b a eertion deep in the heart motcle It 
abema a larn aonmhat irtangular vtascl ccenpleiely 
fined with ok and bacteria Under the mkrotcope red 
blood celb can be aeeo in this caad Hovet-er becauae 
the dye vbcb it oied b ao i leate, the ouLlinea of thcae 
ceDa can be mode cut only «ilb dlfhetilty in this photo- 
graph 



Hg lo l*bototnfcroCTaph of rabbit a heart Thla heart 
was prepared by Injec Ion with India ink and bacteria at 
desenbed It li a acetion deep in the be^ raoscle In the 
center of the &eld it a iWn vea^l cootainln* dye and 
bacteria 
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F14. U Pbotofnph feckryed) o( opoicd be&rt al dof 
Tbe trrov oo the Ux Mt paub (o tbi opeaed conmmrf 
on6cc Tbe opom] luiuuAXy utay coeaaan m the 
direction of this amnr On the il(hL tbe opper sod tower 
arm pa t to tbe cat ends o( tbs n Ik us that as aranwd 
tbs left cornoary rtery The eianmtM <d tbs 

coronary ulery caa bs as«o to tbe Mt ot tbs point 
al LicaUan Ibe apfAreat brancba comof troa tbe 
coronary artoy ere created by diMectioa. 

toueomly a large opemog was made (n ihc 
iofenor vena cava- By tbJa method prmc 
Ucally all the blood wu waabed out of the 
animal and the animal died within 15 mina(ea> 
\Vlthin a relatively short time almoat pure 
water was coming out of tbe rent tn tbe infe 
nor vena cava. This washing out process was 
continued for 6 to 10 bourv Then tbe aplmwl 
was placed In the Icebox over night In the 
monung tbe awrfnHing aorta was damped 
with three damps aiid then cut between 
damps just distal to tbe ongin of the coronary 
artenea, but proximal to the origin of tbe 
carotids. The aorta was approached by re- 
secting a nb or going throu^ the neck. The 
abdominal aorta was Injected with a heavy 
suspensioQ of killed staphylococcus to wfaicb 
some filtered India Ink had been added Then 
tbe heart was reraoi-ed, and sectara were 
taken It b obvious that with thb technique 
of Injection no mk or bacteru could reach tbe 
heart musde through normal channels. There- 
fore no ink or bacteria could get Into the 
coronary vessels. If any mk or bacteria ap- 
peared within the heart muade it most, 
therefore, hare reached there through tbe col- 
lateral drculation established with the peri- 
cardium It could go from tbe intcrcostals, 
internal mammary phrenic, bronchial medl- 


astmal to the pencardium. From here only 
newly formed blood vetseb could cany it to 
tbe heart musde proper When pieces of heart 
mosde were cut out for sectioning small 
black specks were seen in tbe myocaj^om as 
well as in the pencardium These gross ot>- 
servatiouB were confirmed by microscopic sec 
tioni (Figs. 5 6 7 8 9 10) Many sections of 
heart musde teen under oil immeiion ihowred 
minute captllanes containing i 3 3 or more 
minute round black specks- We deaded that 
it was not nccesaary to take photographs un- 
der oil immcTsicm However several good 
photographs were obtained showing India Ink 
and bacteria within the myocardial vesBels. 
The individual black specks cannot be seen 
in tbe accompanying illustiatKini with this 
magnification but they are nevcrtbcle« 
preaent 

Encouraged by the promising evidences of 
the expenments described, we took one dog 
into whose pericardial bc lycopodiora had 
been placed About 8 weeks later this dog 
was reopenUed upon and a silk sutures were 
passed around tM comraoo left corooaiy ar 
tery and this artery was tied off Then the 
mam branches of this artery were also doubly 
oed. After operation this apimaJ ran about 
ate and behaved normally m all respects. The 
day alter operation when the dog wu brought 
to the X ray deportment for an x ray of the 
chest to see if any pDcumotboirax wu present 
(x ray film ihoived no pneumothorax) the dog 
Jumped out of his box. 

In a recent publication by Beck he stated 
that tbe oxnmoo left coronary artery could 
not be ligated and hare the dog lire regardless 
of tbe method of preparation of the heart prior 
to ligaboD, However thm can be done u 
proved by this instance If lycopodium powder 
Is used to prepare the heart Ten weeks later 
this dog wu killed, the aorta wu opened, and 
the common left coronary artery wu traced 
down to its point of ligation. Proximal to the 
bgatioD the vessel appeared dilated. Be- 
tween the two closely placed ligatures wu a 
nunute brown dot wnldi wu trapped be- 
tween the futnrea. Distal to the ligature the 
vessel wu found to be collapsed and con 
tained a very thin threadlike white piece of 
tissoe (Fig ii) 
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SUlQIAfiY AND CONCITTSIONS 

The use of lycopodium powder placed with 
m the pencardtal sac of 13 ammals has con 
fiistently produced a very \'a5cular adhesive 
pcncaritia. Evidence demonstratiDg the vas- 
cularity lack of fibrosis and type of cellu 
lar reaction ehated by lycopodium is pre- 
sented- A technique of mjection with India 
ink and bactena to show that collateral arcu 
lation to the myocardium has been estab- 
lished IS desenb^ Ligation of the common 
left coronary artery was not fatal to a dog 


whose heart had been prepared with lycopo- 
dium powder 

From these results we belie\’e that lycopo- 
dium powder is an effective agent to produce 
a collateral arculation to the myocardium 
from the peficardium and warrants additional 
8tud> 
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•\Cl TF PANCRFATITIS WITH SPECIAL REFERENCE TO 
\ RA^ DIAGNOSIS 

D^\1D MbTHhS^ AB MD !• A C S FDW ARD \V ROBERTS M D uid 
ALLAS STRANAHAN Ml) S«ttJe, W »h nptwi 

B ETU EEN the >T»r> iQti and 1^3 27 cmsionally there will be enough gi» m the 
pat»ent« m whom a diagnjsia of acute itom&ch to the charactemtic outline 
I parKreatiU* waa eatabluhed wer ad (FIga. 3 4 and 5) of the greater curvature 

raitted to the King Count) Hospital^ near the pylorus, ilore frcc[ucntly there will 
Seattle The diagnoaes w tt proved eilh-r at show a fair aiaed blob of gas in the caxdla and 
operation or autops) There were lo patients another amaller one m the duodenal bulb 
with acute pancreatic edema, g of wh^ were (Fig 6) TTiln b a vTry chamcterbtk finding 
operated upon and iurvi\Td The other pa Increajcd den«t> of the pancreatic area may 
tient wai treated for bronchopneumonia and bo observed (Figs, j 4, and 5) Also localocd 
died The postmortem exammation rexealed ileus, especially of the transverse coloo or np- 
acute pancreatic edema. There were 17 pa per loops 0/ Jejunum is o bserv ed (Figv 3 4, 
tlents with acute pancreatic necrosis, g of and 5) Thb b undoabtedly because the »riy 
whom came to postmortem examinatfon with pancreatic enxymes art starting to escape 
out benefit of surgery 5 had previous auigcry along the timnsversc mesocolon and root of 
and 3 were operated upon and survived V\e the mesentery Later gcneralued peritonitis 
are also including 5 other cases In which we sets In and the picture of generallred fletu 
consider the cTiagnosii to be prox-ej b> the compbeates the scout film 
blood am)*laK and other tx^Hcal hndingi. and These x ra> findings were present when the 
by the X ray films patients were first seen and persbted as long 

The roent^ findinp MiggeatixT of acute as the disease lasted— in i case, si days 
pancreatitb nave already be<m given In the after onset— and long after the blo^ ansylsM 
literature They are essentially onl) three had returned to normal 
(i) tender tumefaction of the pancreas, found However not all impingements upon the 
dunng fiuoroscop) and the most valuable greater curvature of the stomach are due to 
finding as It b pathognomonk (2) changes in the pancreas. In i case (Fig 7) the pre 
the stomach and du^enum (3) exddcncc of operative diagnosis was cyst ^ the pnmereas 
locaiixed or generahxed Ueus. andthepostoperatix'cdiagnosbwascarcinocna 

The changes m the stomach and evidences of the gall bladder The i ray findings must 
of locaiixed Ileus can easily be seen not onlj be correlated with the dinkal pucture. Figure 
by a radlologut but bv any surgeon who 8 shows the typical deformit) of a pancreatic 
knows what to look for The changes arc pred- cysL 

icated upoQ the fact that the pancreas in £ver>' one of our 3a cases had a sadden 
acute disease is swollen to two or three limes acute onset with n ausea and vomiting They 
its normal sixe It preases against the greater had epigastric pain and when seen eariv had 
curvature of the stomach as can be aeeo in no fexTr a normal blood pressure, and slow 
Figures i and 2 The duodenum abows fleus, pulse Tendemesa was often so slight as not 
it has lost its tooc, and the fiuoroscopbt will to be noticed by the examining interne 
be able to push barium into it where It aeetn* Curiously every patient had albuminuria 
to bang and fails to be moxred forward by per from a trace to 3 per cent Fatty degcncra 
istalsb. The duodenal loop b also eniarged tlon of the kidney was found on i post 
(Figs. I and 2) mortem examination W c wonder if the blood 

These changes can often be suspected in a and urine amylase could be related to these 
plain scout fifm with the patient supine. Oc phenomena. While albuminuria b so common 




FTjt i. L. No, tyo 7S<;, fraiJo iRcd 65 jrarj nira 
•url 14 tunxT^ aftrr »njte owL Note oltfviltin icwl ft** 
trmnx of fTtmtcr cnn-mtart of tonuch, locrrEvd fpa« be 
t «n prtalff carv»tTaiT and Lr»n rmecolixi and iocrraMti 
driwtrlnpancTrattcarra Lncallird 5 nrt In »lom»cti,duo- 
denal Lutb trmn«Tne cnlnn and a fr» In^p* ot *maTl bo»rL 


nr 4. II Z>, No ieA,5QOi 3 *-ynr\. lUm 

made 10 hoar* after anjle na*^ Note (e%-atijm and flat 
tcolnR ol ftreater curvature of ttnmach Jnereavd dendly 
aiMl tocreavd ipaee betaeen (jreater aarvatore of ticwnacn 
and tnumerae colon There re arraa of hcaHaed Ben nf 
•tomach. duodena] bulb, and tran^ver^ cotoo 






SURGE 31 Y GYNECOLOGY AND OBSTETRICS 


So6 



5. F Ui, N«. 141,777 (cBile, tfH {7 jtuv Film 
mti t diji alter ooart. Nou flictenmt « fr^cr csrva 
cm <■ •tdmach, ekrttra ol timm±, laenaard dnalty 
m the pucTtujc r«a, uc re am d ipae* beticcs cnuer 
cotuh re ol ctamach usd trumrrm cofan ireuothnl 
Iced kxnol diudeoal bolb, crtAmim cotoo. aad 

u to be of 00 duLgDotUc ngniSomce the tb- 
teoce of aibumioarU Tould ippareoti^ throw 
doubt on the dlognosi* of pencrcEtiCii. 

In general thM paUenU might suggeit • 
ruptured peptic ulcer but they lacked the 
board-Uke i^tpdity They might nggect ao 
acute gall bladder except for the fact that 
they were too ill or an acute corociary throm- 
bo^ but for the alow or nonnal pul*e rate and 
blood pressure. Certain troes of itrangalated 
obstn^on might make ^erendal diagnnaU 
diiBcult ai acute pancreatitis must also be 
accDcnpamcd by a sOent abdomen Dnfortu 
nately In the 32 histories a note on abdom- 
inal aoscultation was made only ooce. 

The patients with pancreatic necrosis were 
sicker tWi those with pancreatic wWnm, Tbeir 
white blood count averaged 16,000 against 



«*(cd«l>x b h»l/ <d sbdemen. 


I > 000 and the polymorphonuclear count aver 
aged 85 to 90 per cent against 75 to 80 per 
ceoL However r patient with necrosis who 
survived for 3 1 days developed leucopenla. In 
out 17 cases of necrocis cyanosis was noted 10 
tunes distention 9 rigidity and tendemesa 4 
rimes. Glycosorla was present 4 times and 
postmortem examination showed marked de- 
•troctloQ of the pancreas m 4 cases. Jaundice 
was present only twice and m tboee Instances 
it was aisoaat^ with stone in the commoo 
dnet. 

In the edema cases, the blood amylase re 
mahsed high as long as the disease I^ed, 18 
days in i case. In w nccroals cases the blood 
amjlase rerizmed to normal m about a dav-s, 
altboogh in i case z ray findings persisted for 
at dayv 





9 . Fig. 

Fig 7 iL il No. 174.999, female, aged 66 yearv En 
brgoaent tlie duodcw k>^ by a caMooma ot tbe call 
bUdder tbeprmareoCL thedoodenom bdngfrocn aotei^ 
ng,8 A. D P No 16^430, male, aged 4S yean. Typ- 
ical defocmitj of pancreatic c^t aboiring n paa rd concav 
Ity ot pylcma and enlarged doodenal 

Flf. 9. C L., No 63^31 female, aged 18 yearv Film 
orade aS boon ^ter acute ooaet aborag collection of air la 
cardiac portloD of atoQUch, and a fev arena of locaBzed Oroa. 


Nine paUents with pancreatic edema were 
operated upon and 9 survit'ed The opera 
tions were as follows i cholecj’Stectom) i 
cholctystostomj i cholcdochostomy 2 chole- 
cj’Btectomies and choledochostomies 3 explo- 
rations and closures and I gastroenterostomy 


la Fig. XL 

Fig. 10 Same eax aa Fig g Ezanunatkn of itomacb 
made 4a boon after ociel tbm^l flattening of the greater 
corvatnre aod ekration of itociafh as compared with Fig 
ore II FlooroacQpKally a ma^ed tendernesa and resit 
ance was prcscat m pancreatic area and also a marked tta 
■Is In tbe passage of the baruzm tbroogh tbe doodemun was 
noted. 

Fig. iL Re-eaamloabOD of tbe itocnach 13 days after 
ooaet at wfaicb time no abnormal fmdlnp wer e present. 

Eight patients with pancreatic necrosis were 
operated upon Five died and 3 survived. The 
operations on the 5 who died were i cholecy’s- 
tectomy 2 cholecystostomies i gastroenteros- 
tomy and I exploration and closure. Of the 
3 who survived i had a cholecy’stectomy 
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i an eiptoratloQ and dcrturc and i had a 
chc 4 «y»tostoniy and drainip; of the teaser 
pentoneal ca\ntj 

If an unbiased obsenrr were to fomt that 
moat of these operations turned out to W dlag 
nostk surprues to the operator he might reas- 
onabl> conclude that the surj^cal attack 
lacked unit) to sa) the least Sun’i\'al seems 
to depend on the bcnignllj of the disease 
more than upon the surgical procedures em 
ploj-cd We bcl^e^T that the acute phase of 
this dbease is best treated bj QoooperatixT 
racani. We ha\e thought x raj therapj in 
■mall doses rnay be IndKated 

W'hite studjnng these cases a w j-car old giri 
was brought to the acadent ward at oi^t 
hours after a catastrophic onset of epigas- 
tric pain Her pulse was 140 bknd pressure 
1 13 70 She had nausea and \'ocnlting There 
was no ngxlity slight tendemets, and a sltent 
abdomen The IcucdcjIc count was sqooo 
with 03 pCT <^t pcljmcrphoouctear teuco- 
cj^es- She looked almost moriburvd and the 
resident subjected acute pancreatk necrosis 
He took blood for a blood aroj-iase test and 
the result was isi units against a rwrmal of 8 
The Oat plate of the thdoraen (Hg 9) taken 
that night showed 00 other cause for her Irou 
ble In addition it ihowi the blob of air under 
the left diaphragm a slight araouot m the 


duodenal bulb and a few area of Incallied 
ileus 

She was treated with continuous gastric 
suction sedaboo and IntraNTnoui fluids. She 
did not seem much better when taken to the 
X ra\ department the next morning The film 
showa the flat bottom stomach (hig 10) Coo- 
SKterabte time was spent in fluoroscopj at 
which time a lender tumefaction with upward 
dtspiacement of the stomach was found A 
smidl therapeutic roentgen dose was received 
b> the patient during this time She made 
ver\ rapid improve m ent and was almost well 
the next day F 1 e>Tn days after the onset the 
roentgen examination showed the kns of the 
flat bottom of the stomach (Fig ti) and 3 
daja later a gall bladder fllied iHth stones. 3 
stones from the common duct, and 7 from the 
hqiatic duct were remo\Td The pancreas 
at the time of operation was found to be 
Jightlj indurated on palpation but no en 
largrmcnt was noted. 
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TRANsMhSENTERIC HERNIA 

GEORGE D CUTLER M D and R bCOTT Jr M Boston SUttachusem 


I Is 1923 one of us (G D C 9) published a 
paper on mescntcnc defects as a cause of 
intestinal obstruction reporting 2 cases 
from the Surgical Service of The Chil 
drcn 8 Hospital and tabulating data on 26 
additional cases of this condition collected 
from the hteraturc Recentlj 2 more pa 
tients with iransmesentenc henna have b«n 
iuccc»fullj treated in this clinic and our m 
tercst in the subject has been renewed We 
have assembled 46 well documented cases 
from the hteraturc permitting a gun.T) of jO 
cases of hernia into apertures in the raesen 
teT> 

CASE ILEPOBTS 


Ca*e i R. B C H No 133661 A 6* >c*r oW 
white boy wis adnirtted to the hoipiul on -togust 
•9 i939i *f>th A compUmt of AbdomuiAl pAtn And 
N’ornitSigof rj hour* duration FAiiitl\ History and 
puthistoo were irrelc\TLnt exarptbigonetdinuAton 
to the hofpitaJ 8 raonthi prrvTouslj because of Ab 
domiriAl pain without %*omitLQg of i diN s duration 
At thAt time tNTnptoms rapidU deuppeared And 
nhjneil cxamiaition was negative Coosequentb 
he had been drschAtged home the foUowtiig da\ 
witboat operation 

The present epnode began with the duTd awaken 
lug on the raommg of idnmsron with severe ab 
dotmnil pam centered about ibe acnbQico*. He 
vomited sbortli thereafter and during the oourae of 
the dai had pemitcnt vomiting c\er> so to 
mrautes totalihig about twenti tinres- The pom 
was described as diffa'ds pcnimiblbcal and con 
•Unt with crampv exacerbatkms which caused him 
to double up and screara \ normal bowel move 
ment without blood occurred ibortlj alter the onset 
of sraptoim but after this there wai passage of 
neither feces nor dattu b\ rectum 

Phl-sical oaminatlon on adrah-ron showed an 
aartelv JR, dchvdrated chikl wnth temperature qS 6 
degrees nulve iso rcspuatloDs 34^ and blood piev 
vurc loo ’65 The heart and lungs were iKirmal The 
abdomen was diRuvelv tender over both lower quad 
rants without spasm There was a c^ueslionable 
maiv In the nght lower quadranL PenstaUis wa^ 
dirainUbed Genitalia rectal examination refltxrv 
and extremities were negative 

LaboratOT> findings on admission white blood 
count was 33 coo with 90 per cent pobTiwrphonu 
^Icar cells. Urine was negative except for +- 1 - + + 


Erww li* 'orjricsl Tbc rfeJMrtn lltKfiUl »Tid I>e 

rwftwnBl trf lUrrmnl MciIkIwI vkimot 


acetone. Stool (finger spedmen) showed no occult 
blood. 

After adnussron the child was given an mtra 
venous infusion of 5 per cent glucoac In saline follow 
log which laparotom> was earned oat, under nitrous 
oiade and oxygen and ether anestheshi, b> Dr 
T l\ Botsford. CoQs of gangrenous bowel presented 
when the pentonenm was opened and a quan 
titj of foul smelllog sero sanguineous ^uid escaped 
There was t i by 3 centimeter defect m the Deocccal 
mesentery through which a loop of about 6 inches of 
terminal Qeam was stranguUtkl with a 360 degree 
volvulus of the aRercnt and eficrent Umbs Appron 
match 18 mches of terminal Qeum with its adjacent 
mesenterv was black m color doll and friable but 
not perforated Resection of the 18 inches of gan 
grenous ileum and attached mesentery together with 
the appendix and cecum waa carried out and a pn 
man tateral anastomosis between the fieum and 
ascending colon was conitmcted. The abdomen was 
then rapidU cloaed m witbont drainage 

After operatKm the chOd was maintained on 
Wangensteen slphonagc and parenteral fluids for 48 
hours following which he toolc fluids well b> mouth 
and had a spontaneous bowel movTment on the 
fourth postopmtK’e di> Postoperative course was 
compbeated by the dev^pment of a pelvK abscess 
whi^ resorbra spontaneously with hot recta! 
irrigitioni. The child wu discharged borne on im 
revtnaed diet on the 38th postoperative day He 
has been followed m the outpatient department for 
4 >'eani and has bad no further difiicultles whatso- 
ewr 

The specimen constsled of 40 centimeters of gan 
grenous terminal ileum with the cecum and appen 
dll. There wax a 1 b> 175 centimeter defect ^ the 
meaenter> close to the attachment of the bowel and 
8 centuncterx from the Oeocead junction. The 
defect was oval m shape with a smooth thickened 
margm 

Case 2 J S C H No 375668 a 3i month old 
white girl was admitted to the hospital on August 37 
IQ43 with a 16 hour stor^ of crampy abdominal pahi 
and vomiting Familj histon and past history were 
noncontributon 

The cbDd had been entirely well until abont 34 
hours poor to admission mhen she was thought to 
have swallowed a plum piL This apparcntlv occa 
stoned 00 dUficuItv until 16 hours before entrance 
when she developed sudden Kvere abdomtnsi pam 
which caused her to double up and scream. Shortly 
thereafter sbe vomited The pain persisted occur 
nog la waves everv 15 to 30 minutes. During the 
course of the da> the child vomited eight or nine 
times and remauied citremelj fretful and ImtaWc 
Normal bowel movement occurred the dav before 
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and two «oomu *«n crm aitor the omet ol paia aa latnvnea* blazon of 5 per cent clucDac la 
w th teaaty fecal aad do datal retnini. The voo tus uhne aad a Unarotomy wu perfonaec vlthia t 
berane fie o cr mdv e l more fecal b chancier aod boon alter adDnaioe I'reopenthre dacno^ea vert 
alter anWal at the boeplui t eao^JUed of coflee acate btebtnal obetroctaM qioettbci of rraaJI borre l 
f^oad matenal itreikrd vftb dark bbod «bkh lotowaacepHloD ad qaauxi of s-olraJoa. 

board + + + 4- C'^aiaeteeL The duU had crowa Openuoo vt^ perf nsed by Dr G D C tier 
Eacreaamcl) f tlitued aod tUut iy d ting the amne Unorr ether aDenimia bag right rectoi musde 
f the day betaeea the ave« o^ pain. ip^iribg ladnco va mad and when the perlto- 

rtiMkal xammatbo on admiraba abowed a neum « opened there a as gnih of dark cokieed 

almcnt inonbnr>d child «rltb marked palbr and foal eoullbg and sero lanfumeoas fl id CoQsofbt 

bvutode Tenperatnre ns 00 degree* poke 4 black fanrrrooas boad presented d expforatloa 

blood pressure 60 yo Heart and hmgi aere dot rerealed tne^ t axisst of abont 3 feet of data! 

maL Tbeabdoraen asdff *eh- tender There was {leom. Tbere as a IranMamenteifc hemlaUcn of a 

»llrtt epigaslrk dlstenOon wilhont patterning. N bop of abont a 5 centimeter* of ilenm thioori a 

parable ma*' could be made oat and there was no 5 cenlbneterddect in the mesentery ritna ted a boat 

tree muscle spasm. Perhtahrs was hseoL GcoP 0 to o cent (me ten from the Ileocecal /unct bn. Tbe 

tsib-, rdSexes, and extrernllle* aere oentive On proximal and dhtal llmba of the stiangalated bowel 

rectal aamioatba there was light teoomees high ud nndergoee a yso degree rolvulut, *0 that a total 

h the pelvis S fecc* or blood acre present b the of aboat 3 feet of bead eras gangreoems. There was 

rectum. 00 free perforalbn. Tbe mir^ of the mesenteric 

Laborst ry flodmm on admissna t blood hhtna was first bdsed and the hernkted bop ex 
cooDt au 0,000 altb So per rent polrmorphon tracted f Qowing which the Tolvultts was redoced. 
dears. Red ceU cou t a 4 500,000 trine was Mikiillcs resectiw of tbe gangreooai ilenm wt then 

negiUre except for ++ scetonc. \or^os was earned oat Alter dowre of tbe abdomen b layrrs 

coffee groond m apprari ce and gave a ++++ t tho doablebarreled OcostomT the citeri nsed 

gualac reaction Stool pedsen was t btabed gangrenoos bowel aas exd*ed with tbe caaterr A 
Roentgen* rvev film* f the ab«l men were taken catheter aa* hissed fat the prodmal limb for 

Imraediately alter dmtssbo ^ rth tbe patient m dramage and damp aa* left on tho dhtal limb lor 

the npnrit pembon these *boaed a fewdilatedbop* snpport. Durbg the course of the procedore th 

of unaD boirel w th fl Id tereh. Tbe child was ghra child a pohe rate rcpse to 100, and bbra pressure (efl 
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Fif > J S. FUtlaod upright roratxeiMffnuns cJ Abdomfo la patiest «itb trgju. 
imenteric bcmia. 


to «ro Two hundred and fift) cubu: ceotimeten 
cA pUsnm vraa giNW tntra\'«K)^y with rapid Im 
provcmcnt and at the dose of the operation the 
pulse was 1 70 and the blood pressure 100/ 55 
After operation the chBd wu mamUtoM m bijd) 
concentntk)Q oxy^ on Waneensteen tuctioD and 
parenteral fluids with bkiod and plasma for 14 boun. 
Tbe Deoitomy functioned aril and there was no dis- 
tention. After the second postopcratlre da> she 
took fluids well by mouth and was started on a tow 
raidae diet on the 4th postoperative day Her 
chart remamed flat and her general condition good. 
Fonrteen days after operatwn the spur was crtisbed 
and operatr\e closure of (he fleostom^ was at 
tempted a wttk later K fecal flstula persisted how 
cs*cT. but dosed gradualli of its own accord and the 
child was dtscharged home after 44 da>a m the hos- 
pital She has followed for 5 months in the 



JS.\»cwo(ihe roesenterk defect enbried by 
tndwjolor rtdoctioa of bcrala. 


outpatient department and has had no difficulties 
Bowtb move twice dail\ TTie wound is solidly 
healed and the child has gained 5 to 6 pounds in 
weight 

The pathological specimen conssted of 105 cent! 
meters of gangrenous small mtestine. In the mes- 
entery there was defect arcular in shape with 
thickened smooth edges The defect measures i 5 
ceotimeteia. 

Tertboolj of surger) gi\T but cursory men 
Uon of transraesentenc henui and the litera 
turc on the subject is largely m the form of 



ITt- 4. J S Pathokifk ^wdinen of putgrroousbomel 
resected 
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iiolited ct*e report*. Tbc entire lubject of 
Intra abdominal henua was review^ by 
Hansmann and Morton in 1939 Tbesd ao 
thors clamfied 467 reported cases of internal 
bcmia according to the ste of the hernial 
onfice and found 52 case* of tranimcscnteric 
hernia 14 of which had opening* in the ileo- 
cecal mcaentCT) and jS were found to ham 
aperture* located at higher leml* in the •mall 
bowel me«entcr\ According to their atati*- 
tica, transmesentcnc hernia apparentU con 
ftltutes about ii per cent of all lotra-ab- 
dominal hernia* 

In general Intra-abdominal hemiaa arc 
reiativeU uncorrunon cauaea of acute Intestinal 
obatructioo McIntt found in 335 ca*ea of 
acute intestinal obstrucrion onl\ t*:*^ofln 
temal hernia (ag per cent) Hence tran*- 
m ea cntenc hernias are among the least com 
mon cause* of acute intestinal obstruction 
In this tene* of 50 casei, there were jq 
male* and 3i females. The NTjungeitpatlcnt 
wa* 4 dat** and the oldett 73 N-canu The coo 
diOon u falrh e^Tnl> dutnbuted throughout 
eaxh middle aod late bfe 
Tranameaentenc bemia* are mtrapentooeal 
bemia* which ham no uc but consut Id tbe 
protrusoQ of a knuckle or loop of bowel 
through an aperture In tbe meseoterv which 
ma> lad to intestinal obstruetkra and ttran 
gulation and suhsequentl) to gangrene of 
varying length* of Intestine Tlu* tvw of 
hernia is analogou* to bermatioo ihrou^ de 
feet* m tbe omentum and tbe broad hgament 
and differ* from tbe other form* of mtra 
abdominal hernia m which the loops of bowel 
are incarcerated in an cn%'eloping *8C of pen 
toneura or peritoneal reflenon 
Hole* m the meseoterv were not Infre 
quentl) described b\ the e*rl> anatomist* 
and pathologist* Mitchell state* that tbeae 
defect* are met with about once In every 400 
cadamr*. \ccDrding to \\ ataon (48) meaeo 
tcrlc defect* were found in 3 of 1600 autopsies 
— in each ca*e the aperture wa* m tbe mesen 
ter> of tbe ileocecal junction 
in tltf 50 case* under con*»deration defects 
were present in the mesenlci^ of the ileocetal 
junction in 35 Inaiance* In 6 individoals the 
openings were located at the midDeum and 
in 2 in the jejured mrwnten One patient 


had a defect In tbe raesosiginofd arwl in ai 
other there were multiple fenotration* p 
tbe entire length of the me*entcr> In 5 
the exact site of the mesenteric aperture wr 
not given In the report- 

In the majont) of mitance* the aperture 
were quite small averaging only a to 3 cent 
meter* in diameter In a few tb^ 
larger the largest bong 10 to 15 ccntlroctt. 
in diameter The} were usual]} drcular 0 
oval in shape with smooth pcritonealiiei 
edgea. In Brown s case tbe opening wa* sht 
like with rough, irregular edges. 

There are several theories a* to the etioiog} 
of defects m the mesenter} 

Trauma Innammation with subseqii*r 
atfoph} and developmental or congenital 
cause* are supported b} various author*. Hir 
traumatic tbeorv was advocated b} Brown 
In hi* case *}-mptom* were preceded b} a 
hcaw fall aijd at operation the defect in tbe 
mesentcrv wa* *lit lOtc with rough edge* and 
resembled a laceration A hiatorv of a fall a 
blow on the abdomeo or similar trauma pre 
ceding s}'inptom* of acute obstraction was 
present in onf} 8 of tbe 50 case* under di»- 
cuaaoB Nevertbele** In these 8 mdiv^doaU 
tbe mesenteric aperture was described u ar 
cular arid snxioth and apperentl) ol long 
ftaoding except b Brown s pataest m 

which himla was associatea with a previous 
surgical operation are not included m this 
sene*. 

Inffammatioo u thought to be the cause of 
tbe defect* b} Hohibaum Prut*, and King 
King 1* of tii opinion that appendiatl* ex 
plain* the high Incidence of occurrence in tbe 
ileocecal region In bis case there wa* acute 
appendidti* with the appendiceal tip adherent 
to a knuckle of iJcum which had prolapsed 
through a defect b the mesenter} tbe latter 
having smooth rounded edge*. No other 
cases in the present series 1^ histories of 
previous attacks of acute appendfahs or peri 
tonhis I\e were unable to find an\ specific 
instances m the literature on pcntooitis of 
the development of bole* m the mesenter} 
Consequent!} this h}-pothc*is ae ciin to be 
lacking m proof 

Popouschek described a patient with tuber 
culosu of tbe ilcum and cccum InvvJving the 
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adjacent mesentery in which tmnsmesentenc 
herniation of bowel took place through a dc 
feet m the mvolved segment of mesenterj 
In this instance mflammatoiy changes did 
seem to account for the mesenteric defect 
Most authors have felt that the mesenteric 
holes have a developmental etiology Feder 
schmidt beheved t^t the defects represent 
on atavistic regression of the dorsal mesentery 
—a progression of the changes which cause 
the disappearance of the primitive ventral 
mesentery Long reported a case m which 
multiple mesentcnc fenestrations were present 
with herniation of bowel through one of the 
defects This recalls the fact that multiple 
fenestrations of this tyipe ore common in the 
mesentery of the goose possibly lending some 
support to Federschmidt s hypothesis 
Treves described an anatomical explanation 
for mesentcnc defects which was further sup- 
ported by Homines According to the former 
there la an avascular area In the mesentery of 
the Ileocecal region orcuniscribed by the anas- 
tomosis between the ileocDchc artery and the 
last intestinal artery supplying the terminal 
ileum The mesentery in ttus region Is poorly 
supported and contains neither fat, lymph 
nodes nor visible blood N'essels It was here 
that he found defects m studying cadavers 
Hommes reported 2 cases with defects in this 
r^on m which there was no true Ueocobc 
artery but rather a strongly de%xloped nght 
colic artery which anastomosed with an cn 
larged terminal mtestinal vessel named by 
Hommes the artena ilci magna This anasto- 
mosis endosed on avascular held in the center 
of which lay the hole m the mesentery 
Macklln m studying the development of 
the alveolar spaces In the lung has pointed 
out that when two laj-ers of epitheUum arc 
opposed — base to base— with a defiaent inter 
vcmng Bupportme stroma of connective 
tissue coalescence Tncvitablj takes place with 
the development of a^spacc or a hole 
The dinica'l occurrence of the great major 
Ity of mesenteric defects In tbc ileocecal region 
adds considerable support to tbc ideas of 
Treves and Hommes Possibl> there is m 
addition pressure on this avascular area b> 
the rotation of the cecum In early embryonic 
life (33) or stress exerted by the protrusion of 


the midgut into the umbihcal coelom Coales 
cence of tbc mesothehum m an avascular area 
durmg embryome hfe is equally apphcable m 
explaMtion of the mesentcnc defects occur 
nng higher in the mesentery but specific 
anatomical descriptions are lacking From 
the desenpUons of the character of the defect 
m this senes of 50 cases they obviously (with 
tbc exception of Brown s case) are not of 
rci^t ongm These facts plus their occur 
Ttnce m early infancy seem to Indicate that 
the majonty of the defects are of develop- 
mental ongm while a few may occur with m 
flammatory changes and following trauma. 

The mechanism whereby a loop of bowel 
becomes mcarcerated in a mesentcnc defect 
constitutes an mtcresting problem Cer 
tamly there is no possible pressure gradient as 
m the case of eitcmal hernias It is probable 
that with the acadental prolapse of a knuckle 
of bowel throu|h the nng like opening dis- 
tention results in a gas trap mechanism 
and this is the force that draws loops of bowel 
through the aperture until mcarceration oc 
CUTS This has been shown eipcmnentally by 
the work of Gatch Trusler and Ayers Inus 
the size of the hole does not limit the length 
of prolapsed bowel In fact m Brown s case 
tbc entire small intestine had passed through 
a mesentenc defect about 3 inches m diam 
eter 

Once incarceration takes place the familiar 
changes of mtestinal strangulation leading to 
gangrene develop with the comadent chnical 
symptoms and signs of acute mtestinal ob- 
struction Hie terminal ileum is most com 
monly the segment of bowel herniated through 
the defect In A M Smith s case (41) the sig 
mold pa»ed through an Ileocecal defect and 
earned with it the adjacent segment of ileum 

Gangrene may supervene extremely rap- 
idly In 62 per cent of this senes (ji cases) 
gangrenous Ixiwd was encountered with dura 
tion of dimeal symiptoras varying between 6 
hours and it days The shortest duration of 
symptoms with gangrene found at operation 
was 6 hours (UlUmmson s case) 

Volvulus of the strangulated loop of bowel 
was present in 9 cases In the last 3 patients 
operated upon at The Childrens Hospital 
volvTilus of the afferent and efferent limbs of 
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the itr*ngulated loop had occurred adding to 
the extent of gangrene The proximal and 
dutaJ limbi of the involN-ed loop were twisted 
about one another at the point o( herniation 
through the moentery forming a \Trltablc 
Gofdian knot TV \‘^viilus U probabl> the 
result of bj-pcTacth’e peristaltic ruibea, occur 
nng after mcarceration has taken place 

The cfinical picture of trarwoeaenterlc 
hernia is that of acute intestinal obstruction 
occurring abruptly with the onset of tewre 
crampy abdominal paid foDowed In \’omilmg 
and associated with complete owUpatlon 
The onset of shock seems to N'arj Inwnel) m 
proportion to the length of inteitlne stnmgu 
latrf The onset of gangreoc was accom 
panicd In almoat cveri case b) profotmd 
shock 

On physical exarmnation these palicnta 
inevitably appeared to be sewrel) U 1 In 
CNtry case there was abdotrunal tcndemcsi 
which wu most frequentl> right aided but 
occa^onalls diffuse and accompanied b> 
\-ai>-iDg degrees of distenuon and peristaltic 
patterning Perisuhu was ofastriictiNT in 
t>’|K in most cases but with the onset of ^ 
g r ene auscultation usuaJlr ^c^Taled a s&ot 
abdomen ]q scNertl of tlie other cases with 
extensive tiansmcseoteric bemlatlon and b 
many of those complicaied bn, volvulos, a pal 
pable abdominal mias was present 

Laboratory findings were essential]) those 
of acute fotestmal obstruction with v-arjiog 
degrees of hemoconcenlration and leucocy 
to^ and were not tmiaih \'er> helpful in 
diagnosia. In our last case ) the leucocyte 
count was onl> lo ooo despite the presence of 
105 ccntiracters of gangrenous bowel. 

Roentgenographic studies of the abdomen 
have shown evidence of mcchanicad ■mull 
bowel obstruction but nothing to suggest the 
exact nature of the obstruction 

TV specific diagnosis was De>Tr made cor 
rcctly before laparotom) b anj of these cases 
and there b little to suggest that tiansmesen 
tcric hernia can be accurateU differentiated 
from acute Intestinal obstruction aasoaated 
with bands, \t)1\-u1u8 attached hledrel s 
dlN’ertlcuhnn vitclhnc \'eb remruint or some 
of the other forms of intcmal^miaa. In aev 
era! cases the prcoperatlvc diagnosb was 


acute nppendiatis, but roost patients were 
recognised as ha\’ing acute intestinal obatruc 
tlOQ 

Treatment has consisted of reduction of the 
hernia or resection, dciwnding on the state of 
the boweL In this seria there were 19 reduc 
tions and 32 re sec tions In 4 Instances lapa 
rotoroy only was performed while 5 patients 
were not explored and the cause of d«th was 
discovered at aatops) TV total roortalit) of 
these so patients was 38 per cent TV mor 
lalit^ in those cases in which reduction was 
possible was 1 5 7 per cent In J2 patients with 
gangrenous bowel uecesiitating resection the 
roortalit) was 31.8 per cent In 17 cases in 
which resection was done primary anasto- 
moses were earned out with a roortalit) of 
JS » per cent In only 5 cases kUkuHcx resec 
lion was performed with a ao per cent mor 
taiit) 

WVn the bcarccrated bowel is nonvlable 
and gangrenous it b our opinioQ that tV 
MIkullcs resection offera the pabent the 
optimum chance of 8urvi\wl This procedure 
can be performed rapidly with a mmiraom of 
operatne trauma It possesses the ccrabmed 
advantages of aseptic rtsedion and immedate 
decoropresson of the obstructed bowel 

If the bowel Is mbit and nongangrcnoui, 
then tedunvoQ of the hernia can osoaD) be 
faalliated b\ inasing the margin of the de 
feet m an ai-ascular orea Obviousf) the 
mese n teric aperture should aisra)*! be doecd 
after reduction to aixiid recurrence of hernia. 

BUsatAa\ 

I Two cases of tianimesentenc bemla 
are added to a previous!) reported cases from 
the Children s Ho^tal ancl data on 46 well 
documented cases from the literature are re 
viewed and anal)*2ed. 

3 Transmesenteric hernia comprises about 
1 1 per cent of all intra abdcminal hernias and 
b among the least common causes of acute in 
testlnal obstruction 

3 The majonty of mescntenc defccti are 
of developmental origin while a few ma) result 
from Innammatoiy changes and following 
trauma. 

4 Tbc dialctl picture u thtt o! mechanial 
•mall bowel obstruction and an accurate 
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preoperative diagnosis has nc\’er been made 

5 Treatment is early laparotomy with 
reduction or resection depending on the state 
of the bowel When gangrene 13 present, 
Mikulici resection is the procedure of choice 

6 The total mortahty of these 50 cases was 
38 per cent Three of the 4 patients treated 
at the Children s Hospital have recovered 
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THE r6lE of the NUCLEUS PULPOSUS IN THE 
PATHOGENESIS OF SO CALLED RECOIL 
INJURIES OF THE SPINAL CORD 

FRITZ CRAMER, M D Fj\.CS, MeJw KLC, A.U^ and 
FR-^CIS J McGOWAN ^LD FACS, Lmrtenaat CtJooeJ, KLC AUS Iscw'iofk Newport 


I N the condition known u recoil injury 
the ipinnl cord may be aeverdy dimiged 
without draonftrihle or commensurate 
injury to the apmai column Diving 
acadents, or certain automobOe accidents In 
which the bead u whlp-laahed forward pro- 
ducing a forceful interior flcrkai of the car 
iicoi sptne ore the usual causes. Lem /re 

a ncntly extreme retroflexion nuy cause sim- 
tr Icsioot. This Is comoMuly stated and be- 
lieved to be doe to tbc sudden mawi'C disloot 
turn of a vertebral body which then recoils b> 
reflex cootraction of the antagonist mosdes. 
This expUnatkiD has been employed for a 
number ol jxars and is rather groeroUy re- 
peated in the books and literature on the sub- 
ject, but It appears to have been arrived at on 
pur^ theo^cal grounds and oo Degative 
obser^tJooi. 

In this presentation it is oar poipose 
to give what we believe to be an eaieD- 
tlally new c oncept m the pathogeoeals of the 
spinal cord lestc^ replanng that heretofore 
On the basts of our observations and 
findings we believe that it is not the catber 
incredible exairson of a vertebral body vir u 
ally acTosa the width of the spinal canal and 
ba^ again but rather it U the violent pro- 
trusion of the intcrvertebcol disc by means of 
tiw hydraulic ram-like action of the nudeus 
pulpofus, or tbc rupture of the latter wben 
subjected to sudden intense compressive force 
which causes the damage to tbe spinal coitL 

CASE rOESENTATIOII 

A to yeu old toVher vu admitted to oo 

July tt widi tbe foUowlnf hlttocy 

At about laoa.gi. tlwt day bedired iutoaliallow 
water la a dam, ttnkiog bis bead, and becocniaf 
daxed momentaruy lie was remored Irom tbe water 


by otben and was found to have a paioiyais ol til 
(oar extremities, with munbtxss bel<^ the nipples 
A medtral officer law tbe patient ibortly after tbe 
eddeot and be was trans{xtrted to a feoeral bo»> 
f»uL Burlnf tbe tdp t tbe bosplta] tbe patknt 
obaenred that be was able to flex nb aims be also 
eTO fic oetd spootancoos pains in the arms. 

imoled tbc (oUovios poalCrre find 
Inp conpiete patolyiis below the sth ccnkol le; 
ment. Breathinf was abdomloii in type tbe cbe^ 
DsoTtia bring paiolyxcd. Except for the biceps 
tendon rtflens, all deep reflesxs were iboUsfacd. 
Except (or the plantar respouseo, bH mp er fidal re- 
flexes were atstiit PrlapiuQ was prsesL H was 
nnahfat to void nrlne volimtanly Taaperatnie was 
los d tjtu resrirotlcoa, to. 

\ ny films o< tbe cervical ipiBc were token In 
lateral vkw and ihowcd a very sUffat compressioo 
(ractoie of the anterior pcrticia ol the body of the jjth 
cervical Tvrtebra u well os a lU^ narrowing of the 
pMterior portion ol the 4th tntervmrbnl pace 
(F^ i) 

An ortbopnlle and aartmgki] emultatke was 
held and it woa derided to apply ikeletil tnclloo, 
even though the dtfennity In the whio wot lUght 
Ihere was no rrldwe of any doptaccmcat of the 
posterior riecaenti cf the spinal cohuao and there- 
fore 00 Indfcafkai for lamineriooiy SkefetaJ trae 
Uoa was cd>tained by the ippCari« of the Crntch- 
firid skull toogs. 

GQs ci»dJtli» remained itatlaoaiv for the neat jfi 
hours, and b was ratkoal and cmnloctable. Atp»o 
a.m-j July if. IP43 he was loaod to be saffertng 
respualtwy alitiiaa, with ^uoaia and abnonaal 
mattture In the rtspliatoTy paHOfcs. Intronasol 
my r m thenpy with coiboe dloxna woa admiolt- 
tei^ and coTuninf was gfrea twice. AstbemamlDg 
progresaed, he beause men soranolcnt end finally 
lape^ into rrena. expiring abont so pun., July 5, 
ip4}. 50 boon alter the accident 

At autofvy the following patbolofic diagnoses 
were mode respiratory system— pohooDary edma, 
W.IUL, aente, Dflateral rpleen and hematopoietic 
thvnes — iplenlc enlarzemcnt chronic, caoia unde- 
termlned bona and j<^ti—( ) fcoctme of body and 
eich of ^ cerricol rertebra, simple, tacurr e d In 
«me ocolent, and (b) pcnlapse of intervertebral disc 
between 4th tad jth cerv ica l vertebrae, acute, 
troomatlc. 

Tbe autopsy protocol read btolo— no pstholowy 
oo external ersmlnatlon or cut aectlons through tne 
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pons apd medulla Sectkfung after proper fixation 
ihowed no pathological changes spuiU column and 
spinal cord— small hematomas were noted in the 
margin of the dorsal process of the 5th and 6th 
ctT v kal vertebrae and aroond the epistropheus. A 
small splinter of bone was fcmod on the lut fide of 
the \-ertebral arch of the 5th vertebra erteriorij 
OppoiUe the ^th intervertebral space, the spinal 
cord was practically severed except for the postenor 
columns and the posterior portion of the pia. At the 
5tb cervical interspace there was a sharp protmilon 
^ the intervertebral disc, opposite the site of the 
spinal cord lesion On inspection, the posterior 
diameter of this disc was about twice that of either of 
the adjacent disc spaces and the projection Into the 
spinal canal measured about 4 m^imetcrs The 
adjacent penosteum and ligaments showed some 
hemonhage. 

The spinal cord was almost se\*ered Aside 
from the prolapse of the intervertebral disc, no 
abnormal \trtebral protrusion nor gross tear 
mg of an> postenor ligaments could be demon 
strated at autopsj The case is ated as an 
example of laceration of the spinal cord by 
sudden se\’erc traumatic prolapse of the In 
ter\’ertcbral disc b> the projectile force of the 
compressed nucleus pulposus Inhere was no 
roentgen evidence of dislocation of the ver 
tebral bod> nor could manual and instru 
mental mampulation demonstrate an> ab- 
normal mobibt) of the bodies of the cerMcal 
vertebrae when the cer\ncal canal was ex 
fjosed The spinal cord and the prolapsed 
portion of the disc were obtained as speamens 
(Fig 3 ) 

KZVIEn OF LITERATORE 

It Is of interest that the literature contams 
descriptions and photographs of somewhat 
Krailar cases showmg herniations of the 
nucleus pulposus >*ct in explaining the mech 
onlsm of injury to the cord all authors hew to 
the old line of reasoning of dislocation with 
recoil 

Courvnllc states The radiographic cm 
dcnce of injun to the spine is extremcl) \*an 
able Instances of complete transection of the 
cord ma> show no evidence of cither fracture 
or dislocation the dislocated wrtebra respon 
siblc for the injurv springing back into place 
after the traumatizing force has been cx 
pended 

Clark dies the case of a patient with com 
plcte and immediate paraU-sis who is stiD liv 
ing after 8 >xars flfll paraf>‘zed from the neck 



Fif I Rocntgtnogmn of ctndcwl (ptiK, Cw i Arrcm 
intCaitci pact of compreMioo fracture, anterior lorCacx, 
5lh ctfrkaJ rertebra. 

down He showed only a mild compression of 
the 6th cervical vertebra in the roentgeno- 
gram Clark rationalizes that the damage to 
the cord maj have been caused bj a disloca 
tion which reduced itself spontaneous!) 

Scudder Qtes a case in which death resulted 
from skull mjur) m which the spinal cord was 
crushed He desenbe* it as dislocation spon 
taneousl) reduced of the 6th on the 7th dorsal 
vertebra. There is complete rupture of all bind 
ing Lgaments and the disc is shattered There 
can be found no fracture or dislocation of the 
vertebrae A large fragment of disc tissue and 
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rix. X. a, Scetknof frinxlconl. Cue I Anterforiurfice 
•bowtoc inoxDplete •evcTEoce. b Proliipjed pcrtloo of jth 
lotoVCTtebrxl diic. 
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Fif j Dmint frota porbcin at ptotufia^ili in Pan 
<Tm«tO«at) SfxameaofifiulcardafpatvoidmanI 
m dl^r^ns knvVat Filxk rmnl Ten bn uul «xdt <4 it* 
Huccjt i are pvtiaOv CTUshrd The ^aaal cord o aiy ea 
•oo ■ exoaed <Breew by tbe poatermr bcruackm of (hr 
aa ck a* p alp ta u a, and not br tW TetTrfarmJ braljr 

a coUecUon erf blood dot arc lodged between 
the dura and the pcatenof wall of the \rrtebni 
abo\T: Thia nuus prwsei upon the crushed 
cord llarted dttfocatkm of the \'ertebra 
above must ha^r ocoirred moraentarih re 
placemeot having taken place through the re 
coH of the column when the force was epeot 
(The niuatratkm accorapan^Hng the text Is (be 
book showi the contents of the Inteirertebral 
disc extruded upward Into the canal, oppoefte 
the lower half of the vartebn above U li at 
this point that the cord Is cmthrcL Granted 
that there was a certain marked degree of dis- 
location at the tune of the icddent and that 
the ligaments were tom It neverthelesa ap- 
pears logical that the Qaoal cord was crashed by 
the N'iolently extruded disc rather than by the 
temporary dolocalion of the \-ertebral bodj) 
Watson Jones, in dlsaissmg cerdcaJ dis^ 
catloQ ftate* The most sc>Tre degrees of 
primary bony displaceroeDt mav be masked 
bj complete spontaneous reduction In some 
cases thiw is no radiographic c>’ldence of bone 
injury at all and jTt the cord is Irrecoverablj 
damaged He states that free molalitv of tlu 
dtilocated segment of tlw ttnne depends upon 
tearing of the ligaments of the Interartlcular 
and Inten-ertebtal }ointa Pancoast, Pender 
grass and ShaeffcriJ]ustratethisiub)«t excel 
Icntly with a case of parUcal fracturc-dlsloca 


tkm of the 5th cervical xartebra aixl resultant 
compression of the spinal cord In a diving 
accident Figure t whkh was drawn upoo a 
traang from their photographic iHustiatno 
shows dear!\ that the ligaments of the 4th 
intervertebral space haw ruptured and the 
contents of the doc haw bermated both 
anlcriorit and posteriori the latter mass 
compressing the spinal cord It is rwsteworlhy 
in \icwing this case that although the disJoca 
tion of the ^ vertebral body is considerable 
thb in itself would haw caused bttle or no 
impmgcment upon the cord If the disc bad re 
maiDcdmtact These authors corroborate this 
observation bv the following discussion In 
the cervical region the seventj of the trauma 
to (he spine bears little relaboo to the cord 
injurv Often there is comparativTl> little 
roentgenographic evidence of traumatism to 
the spine with the most acveie cord injuries. 
On the other hand there mav be a senous 
fracture with permanent dislocatloQ and 
marked displacement and little or no cord 
disturbance It Is evident therefore that the 
seriousness of the injun depends entire!) on 
the damage present and remote to the cord 
and nerve tissues. If for the take of argu 
ment one granted that the static posttiau 
matic disi^tion was no enterion of the 
amount of displacement which occurred at the 
moment of greatest stress and strain this case 
nev'ertbelcsa proves that it Is the herniation of 
the nucleus pulposus and cartilage which has 
produced the mjur> to the cord 

Davis has shown b\ experiment with a test 
Ing marbw, that the anterior longitudinal 
bgament showa no evidence of stretch and 
that the average breaking point u at 337 
pounds (153 kgin) 

\n cxteralw search of the literature b\ 
Stinchfield revealed that the wnters on the 
fob;ect cooridered that the Dganients of 
the vertebral column are relath’riy strooger 
than the bones and that the latter are more 
apt to fracture under streu than the ligaments 
are to rupture 

niE lauE incnvNisu pkodccino spdcal 
coao DOLTRIXS 

The pathologic proof pr ese nted in our case 
and in those others In which there was autopsy 
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material all points incontrovertibly to the in 
jured interv'ertebral disc as the agent trau 
raaUiing the cord The credibiht> of the 
accepted but factuallj ungrounded theory is 
furt^r controwrted b> reasoning on the facts 
of the anatom\ and function of the \'ertebral 
joints and hgamcnta. 

This construction Is such that a dislocation 
occumnp under great stress must moitably 
be associated 'with tearing of the hgaments or 
fracture of the bones or both Normal motion 
IS so arcurascnbed that the degree of motion 
and the arcs which the vertebrae will dcscnbe 
in monng m vanoiis directions is actually 
stcrcoti'ped at each segment and for each re- 
gion 

The column of araphiarthrodial joints be 
tween the \ertebral bodies 1 c the Inter 
lertebral discs is \*ery stable Being of semi 
sohd fibrocartilaginous structure and bang 
bound b> inelastic and nonstretchable hga 
ments these joints allow the adjacent verte 
bral bodies to undergo onlj tiltmg moi-eracnts 
and to-and fro displacement in ^'a^ous direc 
tions. 

Bj contrast the true dlarthrodical joints 
between the articular facets being lined with 
SMjovial membrane and enveloped bj elastic 
ligaments ha\T a relativclj wide range of mo- 
tion Sleindler states that the posterior hga 
ments arc so elastic that if one sqmrates 5 ie 
column of posterior arches from the column of 
N’crtebral bodies a shnnLage of 14 per cent in 
tbc length of the former occurs This corre 
sponds appronraately to the difference in 
length of the postenor surface of the iTrtebral 
bodies in the positions of normal erect rest 
wben the mnous postenor hgaments are on 
tension and in complete postenor extension 
when thc\ are contracted In Figure 4 the dif 
fcrcncc is seen to be about 1 3 per cent between 
these iwo positions The ultimate degree of 
displacement and cunuturc m an> moirment 
IS determined bi the planes and dimensions of 
the articular facets and the angles at which 
thei arc placed to the bodies. For example 
in forward flexion of the cemcal spine the m 
fenor articulating facet of each process glides 
upward and antenorli upon the supenor facet 
of the wrtebra below In so doing it causes 
each \Trtcbral bod\ to be displaced forward 



Fl^ 4- Scbemalk traclDn frora rwtiteeKicrams oi 
noem eeirkal t, Ma.ninmD rttroflaxm b, Dorml 
erect nokltioc c, t/itrdexkn Hiln 0exed upon cMt, ap 
articalar proceu b body a, b, aad c fThiitnte reUtiW 
poatkos o( tnkuhr (tcelA in evko posiUans. Note 
upward aod anterior (Sdlnr each artkolar facet opoo tbe 
ooe benoatb it, in aoteflenoo, and tbe m-me u posterior 
fleodocL d,c,andf Sane, QJiotntinf tbe relatiN'eposilions 
of tbe reitebrtl bodle* in Mjse pbaan ai in a, b. c. Inretro- 
flaloo d, each body projecta poilcrlcaty upon tbe ooe bekm 
and CDGTtraely in anterodeckn c, tbe oS>et ia anterior 
Tbe aummatim of tbcae unaB upward and forward dis- 
(dacements pcod u co the Inteml betaecn d and f This 
occurs by chaoxes in tbe shape of the intervertebral dbc, 
doobtksa by reaHnenent of the dlrtclkn of its constitnent 
fibers, rather than by true connrciikn] TbeQocsr.r and 
r remain equal in aB podtloas there Is, therefore, no 
actual eloQxadoo or shoHenlng of tbo edamn of Tertc 
brae. Tbe penmeter of the sector does not change in the 
TaitoQS posidoos and therefore since the bony contour 
ranauts constant, tbechangnin shape of tbe Inter vertebral 
disc are not due to expansion nor contraetKn as in the 
dastfc posterior Ufamenti. 

upon the one below (Fig 4b) In this forward 
displacement of the i-crtebral bodies the nude 
us pulposus acts as a pivot more or less com 
parable to a roller beanng The shape of the 
intervertebral disc changes becoming widened 
postenorh and narrowed ontenorh The 
summation of these small upward and anterior 
displacements of the bodies permits a wide 
excursion of the head and upper cervical spine 
upon Its fulcrum at the relativcK less mobile 
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ccrvlcothor»ac Junctioa. Ai iten in Figure 4 
the mech&nkal advantage of Sexiog the head 
poetniorty h greater than in antenor flexion 
Tha ii brauie the intcnertcbral dlia have 
greater depth anterior!) that u they have 
longer flben and for that reaion are capable 
of wider fepantkm when the head b retro- 
dexed Another contributing factor it the tend 
ency of the clastic postenor bgamenta to 
contract- 

At this point it teems desirable to correct 
the misn omer In corrumn geoenl use and in 
anatomy textbooks of the term compiessloD 
of the disc on that aspect of the spinal column 
which becomea concave m any gl\*en move 
menL The tendency toward compression by 
the ^■e^tebral column Is counteiW by the 
nucleus polposQS. The Utter It qoasf-Ilqnld 
aixl is tightly lurrounded by the Mxibtc but 
inelastic matrix of flbrocirtllagc coastituting 
the disc. This Inelastic capsule consisting of 
the fibers of the annuhis fibrosis aiKt of the 
anterior and posterior longitudinal and the 
Uteral bgaments, tendsto maintain theover-all 
dimeosloas of the doc unaltered under normal 
condiboQS of stress and moixment In the 
normal erect posUon of the s^ne the ahno- 
reent of the sertebral bodies a such that a 
smooth unbroken line is presented toward the 
spinal canal by their p^enor surfaces. In 
complete forwud flexion of the cervical spine 
each supenor posterior edge of the I'ertcbra 
projects into tlv spinal canaU and during com 
plete extension tne Inferoposterlor border of 
the iTTtcbial body projects into the canal so 
that there Is a defimtety broken bne m the 
bonv contour of the ninal fwrrl (Fig 4b) It 
may be stated that there b no true compres- 
skn or elastic stretching of the soft parts of the 
discs but m eit lv a realinement of their con 
stituent fiberv Ihb pbenotnenon ndns im 
portance In the problem under conilderaHon 
That is, when an extreme force has been ap- 
plied to the cervical spine In flexion having 
reached the point of maximum normal dis- 
placement a^ being neither contractible nor 
expansible either the bone or the bgameotous 
structures must give way under the force In 
asmueb as the eUitk bgaments of the posterior 
arches ere espsbie of stretching they ate more 
apt to remain relatively intact and contract 


back to their normal length and position after 
ward 

However if the force producing vloltnt 
flexion of the neck b too great the disparity 
between the expansible properties of the two 
sets of ligaments will necessitate a rupture oi 
the mda^c fibers maintaining the nucleta 
polposus within its confines and It will either 
nernlate through the weakened fibrocsrtllige 
or project the force applied to it through the 
weakened area thus directly fajtmng the 
spinal cord 

It U patent that there U a great dlipant) 
between these facts, both anatomic and path 
ofogic, and the reasoning which has previously 
been nnpfo)Td to explain the phenomenon 
under consideration. It b apparent that the 
explanation of spinal cord tronsections with 
out tangibte evidcncts of dbjonctkm of the 
vericbnu column has been based on an im- 
probable theory It has been promulgated 
despite factual patent evidence to the coo- 
trory the significance of which has been on 
derropha sited. Cntical examination and eml 
uatioo of all of the phenonaena observable in 
these cases will doubtless re%'eal much more 
Importance of the intervertebral disc tbeui has 
heretofore been re co gnised. 

rUUltAXT AMD COVeurStOKS 

1 The Ttpcrl of a cast of injury by diving 
into shallow water b presented The cer 
vicml cord of the patient was almost ctnn 
pletely aevered onlerkiriy without on) eu 
dence of dblocation pr esen t of the spmal 
column 

s At postmortem examination there was 
r ev ealed a protruded intervertebral disc dl 
rectly opposite the lesion present in the spinal 

3 The prenoosly held theory that such le- 
iloni were doe to a momenttiy extreme ivr 
tebral dblocation with immediate spontaneous 
reduction U held improbable on anatondc 
grounds. 

4. Violent protrusioo of the Intervertebral 
disc, due to compressioo of the nucleus pul- 
poous or herniation of the latter b proposed 
as the true mechanism producing the injaries 
to the spinal cord in spcoal type of trau 
matic paralvsb. 


CRAMER, McGOWAN NUCLEUS PULPOSUS IN INJURIES OF SPINAL CORD 521 


REFERENCES 

t Cmit. Cited by Stladifield 

i CoutVTUX, CvitJL B PathoJogy of tie Central Ncr 
▼OQi S^cnL MoonUlo Vinr CaTlf Pacific P r m 
robGibhif' Aja. 1937 

^ Davh, Arrexj* O Arch- Suig May 1943 46 615^- 
634 

4- PAJCcoAtT HcxmY K, PrKDEaoaAai, EtTOEWi aad 

ScHAtma, I PA»«r»». The Head and Ne^ in 
Roentgen Dagncata. Springfield, nL C. 

Tbomaa, 1940. 


5 SCCDDEK, rjT*atj« LocEE. The Treatment 0/ Frac 

lorta. tith cd PhlladclphU and London W B 
Saonden Co^ 1939 

6 STDKDLEa, Axiaua. Dfseaaca and Defortaidei of tie 

SpiiM and Tborai. St Loola, &I0 C. V Mo*by Co 
1919. 

7 S-rrecHTiEii* Fxaxc E, Snrg Gyn Obat InternaL 

Abatr Snrg. lyo, 70 37 &-ji 7 
8 . WATaox Toxo, K. Fracturea and other Bono and 
Joint Lijnrica. td ed. Edinburgh E 4 . S. liting 
atone, 1940. 



OBSFRVATIONS ON DISPI AGED FRACTURES OF 


THE HAND 
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T he mnimnn occ u rrepct ol frECtund 
meUcsrpali ind phahngq laiuIcquElcl> 
tmted with unich mnltEat diKibtUty 
has rotated m in meOtoAt wbcch we 
report heieui Surj^eons ire twire of the «htlrt> 
■od intercit dwplajed when t pttWtt with s ma 
JOT fracture 03t«i the bonpltaL Ir» ctntradlftlDc 
tlaa, a patknt with fractures of tiEEaJt boon n If 
Dcred uid Wt to the Inerperienced I be treatca 
He k then dtidi&r;;td to an out putknt dqnrl 
merit tod lost tight of until malumoo brlngi him 
back, often for operative correclfoo 
Tha paper deals with basebuU fingo" <h»- 
placed fractures of phalanges, dbpUceH fractures 
of meuarpais, and fractures Inr^rtng jomu. 
BUEBvu rrxou 

CoDtriry to toaie opiruoD, we belirve that tatst- 
{acton funetioul ana eosmetk retults cao be ob- 
by carefuIK appbed elotad coethoda In 
tees withra the hrit week Simple 
erteosJoD of the datal pbaUne u obtoloed bt 
mi««ns of a padded toogue depressor k QQph\‘slo- 
logtod and will ykfd poor eoa results. InunobUl* 
zatioD of (he bvafv-ea fi ng er with molded ptaster 
or a weO fitting ahjenmnm apUnt, with fiedon at 
the pradmal bterphalsogeal Joint and hyperex 
tension at the distal loterphalangeal joint i) 
has proved ntkfactory in our haodi. Weempha 
■Ize the podtioa, as we believe that ader^tc 
h>'perextCQsIoa can be obtained onh' by refaxing 
the flexor tendon. A word of warning regarding 
the Qie of plaster it should be snugly applM and 
a doml teclioo corresponding to the shape of the 
naO abould be cut out so that the finger tip may 
be obssTcd for drcnlation. Care m tbe arigfnal 
■pfuitlng, with ohserratloa foe tbe first is t ta 
hoon may make tbe dilTerence betwe en union of 
an avulsed fragment t its bed and a pennaiicnt 
ly dropped fi^tt For cases teen after the first 
week, open operatun k osusllv necessary This 
procedure is rcconuDcndcd ool) for those hi whom 
the distal phalanx k an encumbrance. 

niujuroEA 

In the treatment of fnetnred phalanges we 
have empioyed a method of fixed traction which 


has levera] advantages over commonly used meth 
ods. Our procedure utilizes a tned^ splint In- 
corporated in plaster as descr i bed hi a previous 

E Bnefii it cotakh ol an alomlnam alloy 
extending from the psdm to Just bex-ood the 
the fini^ The palmar portwQ has four 
flanges to fadlitate mcorpontion In plaster Tbe 
shaft k the width of the finger and In Its distal 
portion has two flanges forming a trough In 
these flanges, parallel vertical notches 4 mflli- 
metera apart engage tbencedJe used for Uaiafiitoo 
The technique of udog the splint is as follcm 
Under local or iDtravenous anesthesia the fracture 
k reduced and the pulp of the chstal nhalsni or 
(be normal phalangeal Done dktal to tne fracture 
site IS traosfrxcd. Tbe pnmmal portion of the 
aplbit B then incorponitea in plaster which extends 
from tbe metacarpophalangeal Jobu to tbe knrer 
hall of tbe forearm, the fisgera art left free and 
tbe wTvt unmobDlznl in sli^t cock-up positksi. 
Tbe shaft of the splint B then bent into optlmil 
positloD for maiDtaialng allnesnent, with can to 
aeep In mind tbe fuDcik^l pasJuoo for tbe finger 
Traction k then rcede 00 tW finger through the 
transfixing needle, and tbe latter Is f m ert ed into 
the poralW notches which pr o vi d e corre ct ive ten- 
alon and fixation. Tbe finger rests on the tplmt 
the latter k c o x'ere d b> a layer of rouse (Fig 1) 
Immediate x-ray or flu or oscopic cmeck Is mode 
Minor aiteratlora in traetke may be mode by 
farther flexing the splint to moense, cir extcndliw 
It to dccrcsse, the degree of puR For addltlooal 
•ecuritv we cmplw a piece of thread or wire 
looped aroond each end of the needle and tied 
benesth the imibt. This k a piecautiooajy mess- 
ure arotnst disengagement of tbe needle and k 
asefuf In dealing rdtn active ambulatory potwnts 
who are exposed to trauma. Alter x to 4 weeks, 
depending opoo the obliquity and degree of dis- 
placement ol tbe fractufe, a tert for benv union 
IS nude as follows The traction k released by 
extending the splint, and the engaged beedk k 
lifted out of tbe ootebet. Tbe fin^ k thus freed 
for rilninil examlnatioci, and following x-ray con- 
firmatlos of ntlslactory podtioD the plaster with 
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4 RontxtTMcrmn before ftad •fire mlDctlai] CM y cmifsoBd ranaoiMlrd frtctsrt 
of »W( pfoT U MJ pbtT»»i tefC Jib 60trr 



rtf. j RocDtfoiofrmoM before ud ahre redvrtiee, Caje &, consijnUd frictm dbfal nd kad 
bead at meitearpal rSibi jtb dofrr 



bed 


Flf 6 Raoitfcoqfrtis* before tad after redactleB. Cast 
1, oUrpa fracture of bead of pnnimaf ptnt«M Hb dtt 
laretbx) t |•^nllllll) lnti r[it*Unpil fi<il mil iflylii ma iil 
of aataW portiaB of bead aatelody kft Jtk feafer 


to tilcquite metns o£ mfltntafnfe f good allo«- 
menU 

Tbe mcfiiod hti the tdruittge of tJIowhir hn- 
loediat e nxjtfoD [n tH the Jofnti ^ the tfected and 
omTiial hiigcTi. Other formi of tnetke thrmgfa 
the phtlaii^ result hi profooged dlttUUty doe 
to the kng perkd of hmoobOIatko. Uihig the 
latter methods ooe ctnoot help being tmpeeaMd 
with the fact that joint ccanpUcatknt m the fin^ 
oaed for tiactkn are ■otoedioet more dtatbUng 
than the fractured metacupal ItseU. Flgiue $ ll- 
lustntes Case i6. 

rMACTVia DrwLvao joern 
Fractures and fracture-dislocatioos Inmlrlng 
IoIdu b whkh more than 50 ps cent of one sur 
tace Is bvulved frequoiUy tennbate b ankylo- 
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ws. This complication partlcnloily m the prox 
imal mterphalingcal joint is so dJsablmg that the 
patient may request amputation Bone blocL 
may also complicate these fractures and frequent 
1 > requires operative correction We believe that 
traction in me pomtion of fimctioo, followed 
active motion m $ weeks will circumvent these 
sequelae in many instances. Traction reduces the 
displaced fragments, realines the jomt surfaces 
and at the same time maintains the joint spacmg 
so that the tendency to heal across and ankylose is 
minimixed Figure 6 fllustrates Case 22 

ALLIED COKnmOKB 

The prinaplcs enmnerated have been applied 
satisfactorfly to allied conditions such as fractures 
of the ist metacarpal fractures of the metatarsals, 
lacerations of tendons mvolving jomts, and hu 
man bite mfecUons involving the metacarpo- 


phalangeal jouiL In usmg the traction splint for 
displaced fractures of the first metacarpal ap- 
pli^ to the dorsal surface, we ha^ e had to rely on 
the wire loop to keep the needle from shpping out 
of the notches. Therefore we are not yet disposed 
to credit it with any advantages over the familiar 
banjo-wiTc method 

SUU11A£\ 

t *BascbaU finger displaced fractures of 
phalanges and metacarpals, and fractures about 
joints have been discos^ 

2 Fued traction methods, which are simple 
and reliable have been considered We have had 
no compbcations from their use and good func 
tional and anatomical results have been obtained 

3 Traction in the treatment of fractures about 
jomts, as well as other conditions mvolving jomts 
IS recommended 


TOTAL AND PARTIAL PATELLECTOM^ 


An Experimental Study 

BERNARD N E. COHN UD Deortr Co<or*do 


T ot \L exosQD of tbe patelli b Dot a dcw 
procedure. It viu oj^ u mrh a* iB6o 
D\ Pati aoJ b\ Fowler In i8ti for tbe 
treatment of habitual dblocatioD of tbe 
pnldlo. In i8Sg Page recorded a care of remox'al 
of tbe patella for “irutc uecrorit PBteU(inorD\ 
wu utUlied la the treatment of fnetOTo by 
Utham in 1890 followed b) Scodder (iSqS) 
Le Bou toiler (1903) and ^Mlltt (1907) Talt,»bo 
lued tlua method for treatmg fractura In 1900 
fUted that mam bii\'e an exagrerated Idea of 
the Impcrtaoce of tbe patella, a htch la ineTcI> a 
ammokl bone. 

John B iltrrphy performed patcllectom> to J 
casca of tubcroilci^ hi 190S. Baihtg Kia jadg 
tcteat npoa tbe work of Joachlrrmbal and ctnpha 
auin{ the fact that certafo anfmeCa uitog their 
qoadncepaextemn'dy like tbe kangaroo, do 
patella, ilurphy ckinied that tbe patella b not 
eaaenUi] for perfect mobfllt) and fonctloo of the 
knee Totat Hesaeck,la {909,madeanaoalytIat) 
study of orer 1 too aaea of fracture of the patella 
treated b> the operatire method He fouDd that 
cnopkte mnoMl of the patella bad bem per 
formed for chrorue octeom^'elltb, ttiberaihnb, 
fracture, and prinsary mallgD^t diseaie and that 
ciUipatkn U the pateDa b always a mcnhcc. 
From 1900 until 1936 toteiest hi total reiDo>‘al 
of tbe patella abated or the procedure fell Into 
disrepute. In 193d Blodgett and FalrchOd pro- 
pkoaed what thev coQsklered a new cnctccpUon of 
the treatmeit of the acute fracture of the patella, 
Qainely tbe method 9! subtotal rcsectioo of the 
patella or when locbcated, total exdikxi. Tbe> 
claimed that tbb procedure Is “productii'e of 
ecceUent dinrcttl results and b jostioed m the light 
of fuDCtlaoal anatomr of the knee joint. Iropetaa 
was added to tbe inbTectjn 917 by Brooke (9 10) 
abase work a now ectensh"^ quoted. He ad 
vanced experimental and other evidence to show 
that in tbe tbaence of the patella “tbe efikaency of 
tbe knee-joint a, if an\-thtng, ioaeased both o 
resarda tbe rapiidlty of movement and po wei 
Since 937 many pubbcatkita hare appeared 
appertammg to tbe removal of tbe patelia for 

Ffjm tW K^tsfdi Dqiutaat. Httlaml Jrwkk nJ 

PEtUoax PBtTBiity«< Cilinli •( 


fnctuie (13 15 19, J3 35 J9, 30 33) and for 
arthritb (i 6) Wamlnm agatoit tbe adoption of 
auchtpn>cedureroutlncl>. however are beginning 
(oappeartotbelhenturefir i» 16 17 31} Brace 
and Walmslcy (1943) perfonned experimental 
cxcakm cf tbe patdla m labblta, and reported 
dfgenciatl\-e changes In tbe articular carllla« 
especially la tbe patdlofcmoraJ surface. In the 
aiTTM» jTar Gardl, pcng dogs as tbe ex per im ental 
an lma'l, noted tiut patcU^omy resulted to a 
leductim of active motloD an tocicase to passive 
modoo degcnerathT ebanra of tbe artioilar 
surface of the tolemal nudyie os well as the inter 
condybr takns, and atrophic changes of tbe 
ertensor mechanam. 

Tbe promt work was begun fa January 194* 
before Ibe appearance of Brace and Waxmslev s 

P per Tl>c purpeae was to ascertain the effects, 
as> of tout and partial cxcishci of tbe patelb 
on the structure of the knee Joint both to young 
and adolt rabbits. Since it vu bdtfved that fane 
Uon coold not be satbfaclorilr tested dtokalb to 
the rabbit, specimens of tbe qnadi fc eps mosek 
were lakee froco ammais of each group to order to 
stodv hlstokflcally anv changes whkh might 
have been cataed by malfunctlt^ 


Twenty -eight normal healthy rabbits were used 
m the erpenmentt Group 1 enubted of 14 adult 
animals, whose weights ranged from a 16 to 4 09 
kBogrums at the beginning of tbe experiments. 
Croup II contained an eq^ number of young 
■nfmals, the weights of which \-arled from ^78 to 

i35gTami. Each ol these groups was subdivided 
into two equal groups. In the 00c, tbe entire right 
patelLi was removed the left s ervin g as the coo 
troL In tie other apprcmmatdv CBiVialf of tbe 
mtcBa on tbe right was emsed, the left agam 
being tbe coo trob 

The animals were fed a substantial balanced 
diet tbrou^out the course of the project. All 
animals guard weighL They srere iiermltted to 
run at laiy;e for ccendse to a room at least 4 days 
weekly WllbtheevccptknQfafcwrabbltswbli 
died within 4 mouths, all the snImaU were killed 
at tbe termtoatloQ of the expenments varying 
from 10 to 13 mootbi. 


ric < Total patdkctomy I0 adult rabbits Roenl c c nm ramscf knee JotnU ahoamg 
■mall ma»a« la natdbr tradod (animab BiR and BsR) tr rfg u lantjr cd the fmoraJ 
coDdr k a (anlituU BiR, BjR and B7R) and rarefaction « tbe femoral cood> In (anhnal 
bar) Crolroi ntremlllr^ arc mari^ "L” t iUem Jtiea operated opoo ‘“R" 

Optfoinf procedure The aneslboia UKd trosa nijaialered through the margioal car \-cio- The 
per cent tolulion of sodium pentothal ad nght knee region of each a^mal tvas surgicall) 







prtpored The patdU «u eipowd ihrooA a very artful wbapooeurotk datectloQ. Tbequa 
«™)l vtrtkaJ iockkia, aixl wu eoudated by driopcapooeuroait was then metiodouil) niturcd 






COHN TOTAL AND PARTIAL PATELLECTOMY 


529 



BiiL BiiR 




t PirtiAl paleUectomy In adult rmbUU. RDcstgcnogTam* c4 knre Jciiiti iDus- 
tntl^ mgh podtOT o( the patella, roonduic ol the apex awf dcmarcxtloD betvecn the 
oMand i e g CTOatcdpartkattof tbepatdla. VaryiiiKdmTq ol boDT'proldentkQ tJ the 
femoral coodyle oppodte the patella b ■ten m all BijR khova imgularltjr 

of the femoral cooajle. Ccnitra extranltlea are marked eaU e in itiea operated 
upjo, ‘Tl, 


1') 


together with the patellar tendon with Deknatel 
No I The skin was closed with aTmiUr sotares. 

In the grtwps in whkh one half of the patella 
was excised the apex was carcfolly freed from the 
attachment of the patellar tendon. A rongeur was 
used to remove as nearly as possihle 50 per cent 
ofthebone. ThepatcllartendonwasthenincUcu 
lousl> reanchorfd to the patdla and mesial and 
lateral expansions of the quadriceps with Deknatel 
No I No subcutaneous sutures were used. Tlic 
skin was dosed by means of a or 3 sutnres of 
tunilar material The wounds healed /w pnmam 


with the exception of a few minor superficial 
InfectJccs. 

Tedbiicof proetdurts Several ammals were 
chosen at random from each group for x ray 
examination of the joints 6 months after the 
beginning of the experiments. At the termination 
the amputated extremities of all the animals were 
X rayed in the anteroposterior and lateral posi 
tions. The limbs were immediately skinned end 
plarad in 10 per cent formalin. Gross patholo^cal 
studies were not made because they would distort 
the anatomical relationships. Following fixation 
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B 4 R B 3 R^ ) 

^ Flf. PvtliJ pAttOactacar b id&lt nbUC& AnlnAl uid B jR ( ) (X05) criDces fibnm ttntam d faDon] 
BfCilkcm naaikilndaB udceOobrprafifendaBo/UM rand7fe B 4K an ar«> ot dMp azaradoa ot 

■rticakr cartilite (X ) Not* tTirfukri^ end vmcO' (oaonl nnl^ (X 8). B jS ( ) dsnrt rttomted ana 
WrinbaDcrffaBOnlcaadjKiB B R(Xj7) B R(X 50) o( patdk (RID Ow apeitrf wnA ta luuad a d (X ) 

// the matoitl wu decald5ed In 5 per cent nitric Kctkmi were lUiined by the Bock tectmlqne (s8) 
/ aorL Tbe joints wer e Ukq baccted ngiUaliT An tdeqnite from the qoadneeps 

ooe^ttlf wu prepared by mean* o( tbe pam^ muacle of each animal wu taken for cttidy This 
metbod, the other by ceBoidin. The cclkndhi mateml wu prepared by the paraffin method 
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Figs Total psteUectocny ia jcnn nbUU. Roratgcoocmm of kiiee MoUtbovIng 
resmbGng boot In the qaadiicrpa teodoo (anhnu B17R and BtoR) and m 
the patdlar tendoo (inlmili BwR and BiiR) Tne apptrrnUj rtfcrmed patella on 
the bteral view In anlrTtal BtoR U reaolvrd Into •upcrinrpoaltioD o< aeveral ahadewa oo 
the anteropoaterior riew Control extranlbca aie maxhed extranllks operated 
open, **R 


IL£SULTS 

A detailed itudy of each roentgenogram and 
hatologK section vru made. The changes which 
were noted in each group differed from one another 
only in degree or extent. The data, therefore, will 
be presented as a whole for each ptnip and the 
vanoQS changes will be lUoxtratea b) particular 
lesioos In the Individual nnlmnl<_ The findings 
will be grouped under headings which represent 
the experimental procedure. 

Groub r Total patdledomy %n adtdl rabbiU 
Clinically one could not distinguish between the 
extremiues operated upon and the controL Weak 
ness or limp could not be detected No tendency 


to protect the leg operated upon was observed 
after complete heaJmg of the wound. 

X ray examination at the termination of the 
experiments did not reveal anj evidence of re 
generation of the patella in S of the 7 In 

3 animals (Bi B5) small dense masses were noted 
m the Mtellar tendon at the previous site of the 
apex Two 30inU (B6 B7) showed definite rare- 
faction and irregulanty of the femoral condyle*. 
The irregularity was mainly at the previous site 
of the patella. The remainder of the joints showed 
no articular abnormalities (see Fig i) 

Histolo^cally all the joints evinced definite 
degenerative cianges of the articular surfaces. 
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Tbc fiodmgi ctuhted ol TiKaUnzitiati, Wekb- 
•eQ»am Unmie t/id Duckar diangca. The ma 
}ority ol the •ertkw m-akd ii7Cgiilirir> of the 
irtknjUr morstoi. ilany aicm of excaviiloa or 
cocnpkte denudatioo of cartllA^ were fooEkd A 
consUot obocrvatioe wu a fibrous ftmtom over 

lying tjK hNTUioo airU]*i;«, whfch was not otwmxd 

laanyoftfiecootroU. The articukr diaage* wm 
situated ankil> but not exdoilvd) in the pa 
teilofenionLl re^no of the condvks (see Fig s) 

The tfblal «od\ le* were free (rcm deg e nera UNT 
changes vilb the exception of Infracutt of the 
arttcular cartilage which was ootad in seven] 
■ nlmak 

Gmf II Pariiil pcJeOftiomj la ttdull rthbUs 
These atilmaU did not exhibit any abenratfoas of 
fowrtiea cUaicaDy ho attempt to favor the 
operated lunb was observed. 

On X ray examination it was noted that the 
pntelia was stuatcd somewhat more proximally 
than the cootrol extrcmitiea. The apex of the 
patdia in each instance was rounded [mtcad of 
pofnted as it b oormallv and was lea dense than 
the undbtuibed portico of the patella. In several 
animals the demarcation between the old and the 
regCDcratcd porlkns of the patelk could be seen. 
With the excrptioo of ooe anuoai (B 3) no artiai 
lar changes were found Howe%-er a&oat aU the 
animaii shosred what appeared to be boo) pro- 
lifcratioo at the pronioal end of the fanosal 
coodWe* opposite the location of the patella 
(seeFTg 3) 

M Icroscopically the art lailar changes were much 
leaa evident than m the group of complete paid 
lectc«n> Tbc oolv consistent finding was a bbrous 
itzaton covering the femoraJ cood^dea. One 
animal (B9) showed eiirl> vascuUrisatioQ with 
rrHolar prohferalloo of the femoral articular car 
tQage. Areas of excavatioo in the proxima] portico 


of the coodjic were noted in 3 animals of thb 
group (BiJ B13 B14) Tbeac areas, however 
were not as exloalve as those fcond In Group L 
The dblsJ coodyles were esaenttally negative hi 
all stcticos (see Fig 4) 

Study of the patellae did not reveal an) striking 
datJnetioos bet wee n the old and the regenerated 
portioas. The bUer however coDitsl^ of less 
dense adult booe. NocalIastbnjeor)‘0(ingboDe 
was found 10 any of the lectiorLS. The lower pole 
was not cove r ed with b>'allDe anHage it was 
surraunded b> dense fibrous tisne (see Fig 4) 

Grpup III T$ie} ^dJrtSgmy tn yeawg nhbiU 
It was not pcadhle dinkall) to ascerUln anv 
weaLncfs, limp or loss of funclian of the extreme 
tics orwrated upon with the exception of one 
aotmaJ which us^ the nght leg ver> poorly This 
aaiinai was discarded from tM scries. TTie pro- 
pulsive pcpwer of the natelltctomlxed leg was sp- 
parenll) equal to tnat of the extremity not 
operate upon. 

Small shrews with bone like appearance in the 
patdlar ligament w ere noted on the roentgeno- 
gram of cad anunal In this group. Tbevrangdin 
number from 3 to 5 and varied tamewbat In slxe. 
No instance was found however of an attempt to 
reform a masa resembling a patdla. It b note- 
worthy that the animal whidi obvioosl) bad a 
very poor result immedklelv alter operation and 
used the leg itt) little showed but a single small 
■hadow In the niteliar ligamenL No artimlar 
changes or raraacUon of the cood)'ics were ob- 
served tn this group (tee Fig 5) 

Tbc only poaitive htstolo^ finding was a thin 
fibrous stratum covering the femo^ arocolai 
soiiicca. This layer was somewhal na iio wer than 
that noted la the corre^Modlng adolt serka. The 
Cartilage was otherwise essenti^y negative. There 
were no abnormalities of the tibhd artknlatkxL 
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foe did not rewmble tKomil bone None of 
the osseous muses contained marrair spaces (see 
FT* 6) 

Gnapn Parlutl paleUrxi mi i nMntrabiUs 
Tbe clbkal resaJu In this *nxip were companble 
to those of the theraeriei fragments. As In 
the prcN-k m s eTpefimenli n djuerences belwren 
tbe opCTBted'Opon and control ertmmtjes were 
apnmt 

On roent*eDCi*niphjc raminatloo oo <krial(e 
articular ebanm oJ dtber the fero or ol oe llbbl 
cood\ let Tvre tooDd In each btsUace tbe rateOa 
wu sitoated somewhat otoee pfociinalh than In 
the coDtroL A shniUr dndm* vu noted la tbe 
adult senei. The dbtal pok of each patella was 
roemded instead of point^ os b fotu)d oormolh 
Tbe Bpe^ was also less detrw than (be oadisturbed 
poetk^ Sit of tbe 7 knee Jointi ibcmd small 
ihatlowB with booe like appearance in thepateDor 
tendoci, r ea cmbling tboae ooserved In the complete 
patdkctomv series (see FI* 7) 


Ilbtokgk stodv did not mTal an> ebaaga of 
tbe fetnorid or tfblal arllcuUr lurlaces. Regitiier 
atkio of tbe patella was noted as observed on the 
roent^tnogTajiis. A step^ike oHaet marked the 
prm'kuslv imdiitorhed fnxn the regen crated por 
tk«s ot the patella. Tbe latter was not cm-cred 
with hvallne canOagt the ankulax surface cco 
aisled of do»e fibrous tbsoe Tbe stmettrTe of tbe 
re g e n erated areas was composed (;( matnre lamel-- 
Uled boon. No caBus tb^ or voung booe was 
found The bvaline articular cartilage of tbe 
patella did not r e v eal an\ pathofogicai changes 
(see Fig 8) 

Tbe affiaO shadows which were olisertTd in the 
patellar tendon oc the roestgenograms srere oasC' 
OQs mosses. Tbe% were coostnacted of mature 
booe and were buried within the patellar tendon 
(see Fig 9 ) Tbc% were found od1\ In areas which 
were the litet of the sorgkal interveotloQ. In one 
amma) an osseous nodole was noted where 1 Dc 
knatd SQlurr was still present (sec Fig 10) 
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F1f(. IX Fbotomlorognph of rgptoenUiJTt ccntni 
•ectln(X;) Q QQuiric«p»(«fi(kQ P pitclk FCAaaanX 
c g o ^k Pr pneSu tmrioo CL, cnid*le Lftiximt 

QHadnapx ptutde Histologic study of the 
quadncq» mnscle revealed no alrc^ihic change*. 

ANALYSIS OP STUD\ 

The data obtained from the eipenments on 
complete patellectomy in the rabbit Indicate that 
this procedure results In definite pathologic 
changes of the articular cartilage. These changes 
are interpreted as d^cnerative arthritic (osteo- 
arthritis) m nature. TLed^enerabvefindi^are 
much more marked In the adult group than in the 
young in irhich the only chan^ noted -vras a 
fibrous outer layer of the h>'aliDe cartila^ 

The localiiatioa of the pathologfcxu process 
mainly along the patellofemoral surface of the 
femoral condyles suggesU that the osteoarthrftic 
c h a n ges are caused oy friction of the patellar 
tendon against this region of the condjles. Once 
these degenerative ch^ges occur they are prob- 
ably progressive. 

It -would indeed be surprising if complete 
patellectomy did not give nse to degeneration of 
the articular cartilage. Bennett and co-workers 
( 4 t 5) have shown mat even ‘simple functional 
detmagement* such aa patellar displacements lead 


Fie. I* Hlgh-pover msgnlficatkp ot Mtelkfeooral 
sar(^ OQ contnl t^tioa (XSj) NoU iiDootb* 

DOS of sjtkslar tadxcn sod nenlsrity a crflclsr smsge 
uent. P PstaUar csrtilsge P ftmanl cartOagt. 

to marked and typical changes of oeteoarthntu 
Patellectofflylsmorethanjusta simple functional 
derangement of the iomt since it disturbs the 
normal mrehanks of the quwiriceps mechanism 

Although removal of the patella elidta degener 
ativc changes in the yiAmg animal, the finding are 
less marked than in the older subject Artfcular 
cartilage m young spccimena is more resilient and 
therefore more resistant to frietKiu produced bv 
the patellar tendon. It is logical to assume, how 
ever that if the younger arnmnl^ were permitted 
to survive for longer pcnodi, more advanced 
osteoorthritic change* would make their appear 
ance. The end rcs^t would be the same. 

The amall oeseous masses observed in the pate! 
lar tendon of 3 adult animals and m all anlnml^ of 
the young group m which total petclkctomy was 
performed could not be interpreted as an attempt 
at replacement of the patella a* mentioned by 
Bruce and Walmsley They appeared to be much 
too small to serve the prions function of the 
patella. In no instance did the structure of these 
bony nodule* approach rtonnaJ bone In the adult 
serie*. Furtbetmorc bony masse* -were also found 
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hi the ptldlir tntdoo of KTml ■n^nvili in the 
partial patcBectom}:’ Krks- It would be dlfficolt 
to erpLiin tbdr appearaoce In ihh group aote)} oq 
the basb of an attnnpt at patellar re^cemeoL 
Aren* of cadSoitlon In all Etoupa mart likely tep- 
reaent metapbaUc boocas the retail of rtren a^ 
itrain on the turgtcally injured poteOar tendon. 

Partial petcB^orav In the adalt animals re> 
raltcd In a ftbroos stratum of the femoral condvie* 
Ttus finding ma) be etptahxd upon the bask of a 
hlgb-ridiw potdla, Inlcrfennp with the normal 
fuDCtkjQ of the quadncepi mechanism. Since the 
extremities acre not Immobilized alter operation, 
the patellar tendoo did not become reattached at 
the point of sutore. On the other hand partial 
patcbcctacn\ In the \-ounp group did not croLe 
degeoeratlve chanra Tha may w accounted for 
by the fart that In STKing animals the articular 
curtilage ts more rest] amt a^ better able to absorb 
the tramna of tbe high position of the patelta than 
It cs in older anlmak. Tbe experiments on partial 
pateUectom\ indicate that there is an attempt to 
restore the patelh to its ongioal size both la the 
adult and immature rabbit. 

In Interpreting the cipenmeotal data In rela 
ikm to tbe human subject odc must bear In mind 
the dJfierences In tbe mechanici of tbe rabbit a as 
coaparedtothebumanskneejaut Tbeseobser 
rstioQS, however softest that routine total pateb 
iectomy for fnetore of the patella in tbe human 
nsa> be foUv It k a g ree d tbat In sermly cocn> 
minuted fmetoresof thepatelb it b purposeless to 
attempt to rcctmtruct the patella traunatk 
arthritis Is the ioevlteble sequeb The degree of 
traamatk: arthrltb hi such iosteoces wo^ be 
much greater than the degenerative arthrltb fol* 
lowing pateUectomr On the other hand total 
remo^ of the patella in those cases of fracture in 
which a reasonable degree of anatomical repotl 
tkm can be attained wmildappear to bedefinitel} 
faiJuTioui to tbe joint The protective vahw of tbe 
patella b obvioos and b oot considered here. 

Although complete potdiectomv in an advanced 
osteoarthritlc Joint mar give relief of pain and 
poirtbly Impcove Joint functioo purely by remov 
log a mechanical obstacle, such a procure may 
in tbe final analvsb, hasten the degeoeratho 
p roc es s which one bas attempted to stay Tbb 
can be d efinJ t dy ascertained In tbe h u man only by 
an accorate study over a ioog period of tliw 
Roentgeuuaiaphic interpretatioo akm of paleb 
iectocmied Joints wiU not suffice gross and bbto- 
logic examinations must also be made Ibe 
author s experimental data reveal that hidolc^ 
fiodiogs are much more marked ttun the roent 
goographic findings in all instances. 


ffUinfABT 

I Total patdiectotny in the rabbit resulted in 
de gen er a tive arthritb (cstecarthntb) of tbe tibio- 
femoral articulatkiQ. The patboiogk changes 
were mote marked In the adult thao in the Imma 
tare animal. 

i F^lal patdiectoinj In tbe adult rabbit 
evoked eari> degeoerative changes of tbe femoral 
coodj-lcs as manifested b> a fibr^ outer stratum. 

i. rartlal patellectomt In tbe jTxmg animal 
du not produce artioilar changes (at least during 
the IS month period of the ex penments) 

4 No clinical aberralioDS of fanct^ were 
noted In dlher the total or partial patdlectom\ 
series. Ilbtologic studr of the quadricept mrachr 
did not rrvml an> atrophic changes. 

covciCTicrr 

At tbe present state of our knowledn It would 
appear that total patellectorm in tbe human 
snmid not be periormed except In those InsUnces 
in which such a procedure cannot be avoided 
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A NEW STITCH FOR USES IN PARTIAL GASTRECTOMY 

H H SHOULDERS M D NuhFiJle, Tennc*»« 


T he iUtch described here is new only in 
the sense tliat it is new in the field of 
sorgery In reality it Is an adaptaboc 
to surgical uses of ie stitch made by the 
ordinary domestic sewing machine. The sewing 
machine it will be remembered uses two threads- 
One is called the top thread and is earned by the 
needle. The other a called the bobbm thread 
and B carried in a shuttle. In mating the stitch 
the shuttle is made to pass through a loop m the 
upper thread after the needle has passed down 
th^gh the cloth or material The two threads 
are thus looted^ mating a -vTiy strong seam. 

The adaptation of thin to uses m the perfor 
mance of gastrectomy is made in the following 
way 'Ihe rfect of two threads is accomplished by 
using both ends of the gastroenterostomy suture. 
The suture is passed through the stomach wall 
just beneath the distal end of the Payr clamp a 
short distance from the upper border of the 
stomach, and tied The end of the suture com 
monly c^ed the short end is left long (about one- 
third the length of the ordinary Duioz suture) 
It DOW acts as a bobbin thread It b held taut 
against the stomach wall just below the border of 
the I^jT damp and on the side that rs in the vi- 
sion of the op^tor (Fig i) The needle is intro- 
duced from me opposite side and brought through 
and over the of the bobbin thr«d and is 
passed back below the bobbm thread and throu^ 
the same needle hole. The bobbin thread a thus 
placed in a Ioot of the upper thrcacL The two 
threads are loued as m the sewing machine 
stitch. The bobbin thread can be shifted up and 
down at the proper tune by an assataph »o that 
a loop is formed over the bobbm thread without 
leas U time. This maneuver is contmued all the 
way across the cut edge of the stomach with the 
Payr damp serving as a straight edge, until the 
two ends are tied around the opposite border of 
the stomach. 

TTie Payr clamp b then removed and the cnisb 
ed portion of the stomach wall is excised (Fig a) 
It a safe to cut the tissue away very dose to the 
suture line. This is fadlitated by the fact that the 
suture line a straight If caution is observed to 
keep both strings taui there will be no leaking 
through tliB suture line and no bleeding One 

Fnxa tW D<f»Ttment of Sarctrr VuxlctUU Uoircnifty 
ScbHf of UoSdM. 


can then use whatever mversion stitch he pre 
fers. Personally I have found one running stitch 
suffiaent to nuke a strong dosure of the stomach 
wull (Fig 3) 

TIic same procedure is followed m dosing the 
duodenum The space between each needle hole 
should be much less m dosing the duodenum than 
in closing the stomach because the wall b much 
thmncr and more delicate. 

This same procedure can be followed in closing 
any portion of the severed stomach For example 
In performing the Hofmeistcr procedure the clos- 
ure can be Interrupted at any pomt and the two 
ends tied A small PayT clamp is then applied to 
the unsutured portion of the stomach m any d: 
rectlon one may choose to apply ft. An angle of 
45 degrees to the large PayT damp wfll in most 
instances, give a honxontal line of suture with the 
patient in the upright positioa The size of the 
stoma will be adequate also The large Payr clamp 
is then removed and the cniahed portion of the 
stoanach together with the ancnished portion be 
low the sm^ Payr clamp is excised. Ihe anasto- 
mosis to jeiunum is facilitated by the fact that 
such a SEoail amount of stomach wall 15 lued in 
accomplishing a safe, firm dosure. Inverted 
ftoma^ is not protruding inward to interfere 
with the lumen and later to block the opening 

I have used this stitch with a high degree of 
satisfaction. Dr Barney Brooks, professor of 
surgery Venderbnt Unimslty has used it also 



FJg- 1 Tbe ippliatkn) of the njtnrt. It wHTho noted 
that the needle it patted inch throofb the ttoctach wall 
throagh the aame rvecdle bofe after a toop U fonned oyer 
the bobbin thread. The nture One U laxther away Irocn 
the damp In the Illattratloo than (t It In qm (q 

order to accentoate the tntnre. 
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rit t. TbtcTMbedportkio of tbe ttmacti bring nd*fd 
N t tl^t ih#! tinmari iD on e*xb fkl of tbe *atiir« bite 
prc^coti roCed appenTmaer Tho tnahueea tba piaong 
oi iSe Iftrenlon anturr 


rig. 5. Tbe ordinary rumiog aotcrr wUcb can b« ppKrd 
tb pno^i and < «rd . la atVSooD, tbii 
Tvy tra cioaDir. iTaoatau ta mo leader Baltrr ot 


nith Btkfacdoo, not oot} la guurctoto) bat Id 
d adn g the end of coloo or emit mtatiDe In lo- 
■Urten where a lateni tnutaciHcb a to be per 
(ormed. He hu cticcmrtged coe to maie thb 
pHiblkutloo of It. 

The advanla^ 0/ the *utare are aa foUowa 
I It euxocnplohea complete hesMHtasU. 
a It pfe%'enti an\ leakage, 
j Itmaknpoaclblerema^of ibecruahedpor 
tin of ttomacs and daodeoal wall* Tht*. Id turn. 
UdHtita the appiicstfoe d the ia%’eTiioe auttire 


4. It prevesta ennbed itomach or duodeoil 
wail fn*n becotniug involved in the Invemor 
fstore In any way 

$. A nnall amoont of time is used in effcctint a 
strong doauie. A short dnodcnal stump can be 
safely ckwd without dlfficnhy 

6 It avoids the presence of emsbed stomach 
wall wWdn the cavity of the stomach after tbc 
operation b completed 

7 It Dtakes for pwedsioo m sutoring which is 
alwayv an aid to prompt bealis; 





ADENOCARCINOMA WITH CLEAR CELI S 
(HYPERNEPHROID) OF THE OVAR’i 

OTTO SAPHTR MD and JULIUS E. LACKNER, M D FACS Cbcigo Illinou 


T here is probabU no organ witbin the 
bod> m TiWh 80 man) distinct tumor 
entities are recognised as In the ovar\ 
Schiller recently reported a new oI 
tumor adding one more to the man> already 
known a tumor supposed!) mesonephric !n on^ 
which he termed mesonephroma TTie possibilitv 
ot a mesonephric ongin ior certain ovanan tumors 
was conslaered bemuse embn^ilogicall) the 
gonads and the wolfGan bod^ develop m xTr) 
close proaiiiuty This is particular!) true m in- 
stances m which the genital grooves are located 
more pcnpherall) and the gonads are closer to 
the mesonephros. Inclusion of mesonephric de- 
ments in the o\'ar\ iheoretvcall) at least could 
occur m the latter instances. The characteristic 
features of supposediv mesonephric tumors are 
^omenilus-bke structures and a complex svstem 
of q-stjc cavities hned b) a la)'er of cells similar 
to those lining the Bowman s capsnle, m which 
however the capHlar) tuft has failed to deselop 
The glomerular tufts in these tumors ma> also be 
distorted b> the proliferation of accessory capfl 
lary loops or b> abnonuaUty m their slie. SchuJer 
also staled that, smee the mesonephros grves rise 
to renal tubules it would be logical to assume 
that analogous tumor formations are represented 
m the mesonephroma. However tubules are very 
rarely encountered in these tumors. This is ex 

f ilained by the absence of the physiological stimu 
us which IS present in organist embryonic tissue, 
Smee the mesonephric vesides norrnally empty 
into the wolffian duct, while misplac^ meso- 
nephric structures and tumors ansrag from these 
tlsBoes do not the stimulus normally present for 
the formation of duct atnictures in misplaced 
mesonephric tissue is absent Hence it is con 
eluded that the growth of tubular structures is 
generall) In abc)’nnce 

There it a well rccognued though rarel) en 
countered yellcrw tumor of the ovar) which 
produces clinical signs of mascullnuatlon This 
tumor 13 beheved b) man\ investigators to ansc 

Ftod d«i*rtiiKQtj d Patbotemy tod Cjnecotocy d 
^tklod Rem Uotf^ttl 

Aided br ■ grtot bom the A. B Rnpoenbelmer Fimd ttwl 
rtft Frw Uk kte il tl L. Rotbcbnil Rocanb { Ibe depart 
BMBt |c<| pitfaoinpr b b ptrt npported by the IDdnel Reeec 
Iteteaxdi Fapdttion. 


from misplaced suprarenal cortical cells within 
the OMiries and is termed h\'pcmephroma though 
some disclaim such an ongin and think it more 
Ukcl) that these tumors arise from lutemised 
granulosa cells and therefore ipeak of lutem cell 
tumors. The roost significant argument against 
the assumption that the so called hypernephroma 
of the ovar) nnses from misplaod suprarenal 
cortical structures is based upon the fact that 
whereas these ovanan tumors are linked with 
masculiniiation similar tumors arising in the kid 
nc) do not produce alteration of the secondar) 
sex characicnstics. For this and other reasons 
many of the )tUow tumors arising within the 
kKlne)^ are not considered to onginate from mis- 
placed suprarenal cortical structures bnt to arise 
from the Udne> tubules. Therefore these tumors 
m the Udnev are not called hN’perDcphromas but 
fajpemephroid tumors (caranoma) therein im 
pl)'ing that, though they resemble suprarenal 
tumors, the) do not onse from suprarenal cells 

In the following attention is directed to an 
ovanan tumor which IS bnght yellow malignant 
and composed of epithelial cells microscopicalK 
different from either lutein cell tumors or true 
fajpemepbromas and which produces no change 
in the secondary sex charactenstJes. This tumor 
IS thoD^t to anso from persiitent tubular struc 
tares ofintra-ovarion mesonephne structures and 
13 apparent]) similar to the h)’pemephroid car 
dnomn of the kidney or to use a more current 
nomenclature adenocarcinoma with clear cells of 
the kidnej Two tumors of this t)-pc have come 
to our observation Because of the rarity of these 
tumors and because it is hoped that the report of 
these tumors may serve to clanf> some of the 
controversial questions concemmg so called h) 
pemephromas and roasculmixing )’elkiw tumors 
of the ovaries it was briievcd that a report of 
these tumors might be of interesL 

Case t Only the roost irlevmnt fiodino are noted- A 
46 year otd female coropkioed of an abdominal mast of 
5 roontha doration, frequency of tmnalion and Inconti- 
nence F ve and one hall yean prc\-fouily her ntena had 
been reiooNtd toe “Sbrotd*.” Sbe bad kat about 50 pound* 
duiine the nut a yean. Phyiicai examination rercaled a 
poorly Dourkhed female, Dot acutdy ni Tcraperature fra* 
pS decrees F . palte)io4 per minute and arterial bk>od 
premre i]8/B& 11 ^ dklrlbtidoa wa* oormaL There 
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riK Qtv eeQ •■IrMCtrdnatm (hjpaaqifaratd at 
daoBa) d live awj Sou utcn^ t fiudolaf 
fortmdiKi u>d (ba clear Eoicf ceil*. Irnj hemtimjBn 
eo^ peeparatlf Xte. 

Uca K larz*. 6 m, (li(:ht]7 mcrribte, dcd iroder rn i » ex 
toded tnn tbi tjupbjwt aknoct to tb« knd ei tbe 
■toUBcoi. At teparotocDT tb« left envy at foond t be 
bra, enkJB^ ilcbJ adbemt to the tmd aod urkiarj 
bUdiT IM rbtbt 9 rttj a« bo enlarged, noauilu]) 
aboMt j cettileortm b (miot ■fliiitiia.ii Tba pan 
opcrati'rc room waa (tormr tb ekvatlon af tempoatnr* 
to 03 dt rt ta, and dcau Craa pMualUa uxunnl 3 
dan afts Cfwatkn. 

Oo the laft ewy wti fond te cootte U 

■nOnn omm loo tnaa and oaaaarbf 5 

cen tto etm b freateat doaeter pTo)rctbt Crw iba 
Blernal nrface aen oodiila abkb ere flrn aid eov 
end by (asldib-aray cafwk, cntiDaTO lib tbc ex 
tenal nrface d Um resuiitaler ef ibe mat ilocb Ut 
UMoe aial pinn d Sbraa dnot era uacbed lo (bo 
capaole. I cm area derold d capaala tba cxtenBl aor 
face ai mneokat CbnAar aod grty A mail cyat waa 
tecuta i Ue d at ooe pedr d the mem Oo aectm It aa 



He ^ Oral ceD adeaeca r ctotaBa (b) peroqibnU or 
dnom) cd tba oran Not tba rlrru ml-tttKHf frmTWfi. 
tkaia of loToer cdM c o c u pl c UlT filkof cyttk ^»ca. 
Iren brmitoayffn frato peeparatra, X >a 


Fif. Otar CtQ odesocardooem (byporocpbndd car 
dsem) of tba crraiy Not tba bn*oa by ttm i k i d 
turner ctfbwUcb (bow dear cytcfsban. Iren bematory 
Btwodn parporadon, X 

foaod that isal d tba bom OMbted of edt, friable, 
ICitifilib yrlViw hnaer wblcb bm aod tbera pmeoted 
fev oanlaccst rrskn* and arm d baaerTbofe aod 
o p-iu b. \Vbca a mmber of Kctlooi na cot frm the 
Qnacr frv aryiDc dztd cyitic atractsna acre ea- 

coaointd vbici creUDedbyKoDOtbaodcfiatedDCioeto- 
beaoaa aod vfalcb apfarmtly «m not nhted to tba tmaor 
Tbe richl ovary tor u b u d of deaxorrowd cratlc (troc 
txrt. mcajDrbx ceaUnrim b Icwtb. tba inoer Bolott 
d vUeb *aj ;«&Uib-fny, ■oMb aoo fxaanbf 
Tbc sen iBpcrtCBt famiwat astcfar mafoOoa 
Tba dblrfbctree of kak ctucrard I tM oomJ fasak 
habatua Ibe trank aod ealrgo lto wen Qkavte cf 
mml frTDola cnafifantkn Wboo tbo iMmdnal 
ca Ity aa cfiesed leo roUe cadmetm d daeij Uood 
tband fioid waj ocpted. The peritoDcaJ nrfacta wm dull 
cr bcnorrfaofk aod aea mered vltb Cbda, aod b tba 
pebnc perttmmo ire firm, gli v ium tnaor oodnlet oat 
etcre dSs t 3 to 4 aJEhaetru is Ammeter aert craeab 
Tbeae vm ytSoabb and cmlaioed lev fod of baser 
fbfv Tba ncdtooeal and rvtrcneiUoDCal lyinpb sodea 
era cnlartaa. finn, tad repbetd oy fraybb-yd^ tmocr 
time 

ntonli^flr txandoatleo Ovary— klasy KctlciM of tbi 
ovary ibovred hr^ arm of neootic dAra b « bleb «M«ei 
of epftbe&aj otil» sero noted. In Dcuy Gtida tbeae ccOa 
abowed so jsrtkskr arraaiuiauiL Is aocna ptacea tbey 
£Saerfy kznltratnd tbo Mzrrotzn^ax tiMie and occadon- 
aOy m arraAted b jmnpa wen amTcankd by cooda 
t aixaist d newly foraied cesDeetbra la otber 

netkn* tba edb ibmed dtber todescy temard forma 
tfaa cf atasdakr itrm.l a i a or gland alar atnactarea 

bloat ca tba ctlii aboard dear crtoplam a Itb as rccts 
trkaib dtaaied, nienbr cadtesL Ocrailnnany tba 
CytH il am was atabed tlI(btJy pink. Wbera ibe gtendnkr 
atroctoToa wera more proocoDced. tbe cytopiasca aa* 
rrdtSah. Ifoaevrr $oddm trandriea betaoe cHH 
tbcwbr dear and redifish cytopiass aaa ofta es enna 
(nrd. llcrr and tbcie tbe ceus era arrured b tbe fom 
d amall papflW rTteodbiK btn tbe aland kr Imen Tba 
evUa efun arkd b dee. Lot oiBally were pcfybedral b 
abape. Tbe nucM ere roond and abrmed an nrfadril 
•utoUc igtrre Tba ebrmatio cf tbe mickl aas dfloarly 
^fiatnboted, ery debate, and ssuelbues punctate. \c 
csnaktkaia d tba calk wera femd b nail vama Tbera 
ara amay fad d rscezt and old banerTbagea and ne cro da 
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SectioQs from nwtAsUtk nodes thrmed ctlb tlmJhr to 
tixBC here described Here and there the edh were 
STTSOfcd (n polbsdes. In sections o< the tyroph nodes the 
insptiw of the tumor cHb tss much more procHWoced 
thsn in the cmry Sodsn ni iUId for fat revealed Donier 
OQS fat droplets In tumor ceib. The Best csnninc 
stain for ahreoEen in tissoe removed at poatmorteta and 
fixed in abimte alcohoJ revealed red crutUes throughout 
the cytoplasm in a number o( crib. 

In summary, a j*ellotT malig nan t tumor with 
foa of hemortoage and oecroas wot found In a 
46 j’car old female who had shown no nm of 
change of secondary sei chamctenatics and who 
died of pentonitii following operation The out 
standing histologic features were the presence of 
malignant epithelial cells with clear c>’lopIa*m 
iimilaT to th^ seen m hj’pcmephroKl coranomas 
of the kidney 

Casc a A 60 yev old white female developed attacha 
of scTcre min 15 hoars before admbslon to the boepftah 
Tbt past nbtory was ccanpktriy irrelevant. The mexK>- 
pause had occurred 5 yesus prevkntly There was no 
metrorrhagia. Physical ezamuatlaD rereoled a mass in 
the left lower abdotnen abent the tiie of a tarn grapefruit, 
firm and nMvable. Bimanoai ezamloatlaD dtsoased 
Ibe mass was ino\abte with the cervix. Temperatore 
respcratlons, and poise were nonnsL At operatkh a targe 
ttnoor waa fotcod which replaced the left ovary and waa 
adbeent to the rectosigtodd. The right ovary was cyadc. 
A «apcicerviiaLl bystgect om y and bflatgal sriptogo- 
oophcrectocoy waa perf o rmed. The patKnt made an uo 
ereotful narmy and left the hoqxtal 14 days afto the 
opgatno 

On (Toaa examlaatioG it was noted that the speclmat coo* 
listed of a uterus ampatated abav« the carvtx with at 
tached fiflnpaa tubes aod ovaries. The algta measured 
4 centime l OT across the fondus and 4 centimeten in 
loiftL Prolectmg tabseroaaDy in its poaterlor wall was a 
ffiyofibrnna ipcasanog 6 bv g ceuliiDetga. The endo- 
metriom was smooth and vritety The myoroetrium con- 
talocd seTeral myofibromas measuring ap to s cralJmeters 








Fig. 4. Clear cril adenoatranociea (bnicniephrcfd car 
rinoM) c4 the ovary IDghg maraiboshcc of a field 
•hoam u) Figure i Ireo bg&ataxylin-eosin prepantioe 
X 14a fNote The two tumors shown in FIgujW i to 4 did 
not proaoce mascultnltatinn,) 

indUmelg Ihe right fallopfan tnbe waa potent. Numer 
<ma trmnalacent cysla, r u e aru ring np to o j centimetg in 
dlametw were preaoit luhseroiflJJy Tb« were dense 
fibroto adhesaons between the uterus and both ovaries. 
The right ovary measured » by s-s cgiUmeten and. con- 
tained a cyst measanng i 8 etnarneten with a smooth 
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Tiff 7 Lotrin crfi btutoiu (latnftttrd irruraloBi cH) 
tumor) tbe oMoy lro n -k Qin t(TT>ta prrparaooo 
X JO. (Not Tba M muaiSii^sag 9W«Q (xraor ) 


hrtWff 7^le{icnLr7 u rrpUrrd bj tsioar ecatManfiK 
7 bjr 7 cecumrtnv Ibc rnaUc* <d kki u cny Ml 
Uirij Tbt rknK^ed, paieet left UDapau) tab* 

ctnnrd over lu •nrfact The tanur couched of eystlc 
UrarMr* Kk ctmotb thm, p«7r»h baatit ( eae aix*. 
extendiBC mto tbe lume* of tM ejv tber* m bnee, 
(obd, auMiii mnr caeMBrtaK 7 b^r 9 5 enumrun in 
■rmtnt doaetCMnoi On fcctiA tb* Qatar n foond to 
be jaitly firm pvtl>- eoft, eoenrlr (nomlv cad brifbt 
jrefloc Oh obrlou tnci of braoiTtui^ cod KcnaB 

nbtoiacK mirincQon daelmrd the (oUmioi ^asfc* 
UoA cofafflonlj rraamtmd m rprtkekcl c«<m hanne 
a B(blhr nloed pok ortenusn cad dther duu7 
oc hikUT (talard iraeki The eetb 1 ere «(«re tt ptiy 
(wal CXim tbne edb, itk kerdiy isy recnfnaahU 
(trocDC bmera thrm, ealirdT' Ollrd «7Ctic i^wen TWr* 
u ce (■ r— eiil apUkry bmera tM celk ftm kKk 
•ocDc of tkea teemed to ctmc. la other hekla attem^ 
t t^ (crrealigo of dct>daUr Uroctaret or tm (iaad kr 
dTDctarea cr* oceuntered. TW bmaf edit of tbeae 
tabolrv ere tdnOal ith thoac Cdkof tha cTcta. Bo« 
cod there the tumor rdh ere more eor an actly erreaced 
r Im ofc umim bed froep* kick taderd Into 


tvDOT ertk. Tbeae atroctare* a 


rahat r ea r m tJed 


fVjBxrak, bat ooabere cook] true ikmerok b* deimt- 
■iTCted Tboacb t ■ obMoui that the tumor ceDa had lo- 
aded memo atroctcuci to (treat eeteot, cm (Ota; dcorca 
ere refa U r ci ;' udreqonit. aod cmcptcKC at oot Barird. 
I other firldataaaypapdhfemutprotecuca* cod ckadab 
(tructsrec era mcDaolered. koed br tumor oeDt itk dec 
ce FBok ataloed <7topfan The oouei cf tbeae tetter lomor 
ceQa.hmio<T ere tdestkal th tho*e of tha dear crlh. 
1 be brxa cyit deaenbed irrQBly u not koed Kb tomor 
ctUa. In cefr cee erre the tmoor kiTsded the CTTct. 
Mat d UK memo Qaaoe m the rcftoo of tha tmoor 
n rerfaced by tmaor tisoe. Areaa of Bccroate coi] 
beTDorrltate ere rather cbaodaiit, cod throufboot the 
aretko thm u rick ia&Kradoa of (Tmphocytai, ptamta 
crihj cod few |»Jjna| Jir wiii. hr leocmtei oaoe «f 
the blood teada coDtaiood reent thrTwlJ hUf othera 
ere lorcded bj imm* ceOa. 

btaina fa the preaeace cf ai<-fn nra DC{atlTW raohe. 

IQ (tain rereaW maoj kpad dr apl ot i wltbln the 


tumnr cfOr ^ertkerr UVen from tiw uta pr t Krr tJ Ij 
aboofot* akohof aod ataloed fa the p rea eac e cf tl r emtj 
(Beat carmine) dteckaed (fTTofcn In tha tomoc erfb. 

These tro tnmon arc ^^^dentlJ limflkr Ii 
erwy respect. It is dear that tbcj roembfc 
ckisd> tbw tmi in the kidnev and dasl&d a 
h \ pcrocphitnd cardimna emnetuDet tUo re 
fei^ to as renal candnoma adenocarcinoma with 
clear cells or malignant rKphroma. As a matter 
of fact, Kvnal patbologbts, not kDowing that 
these KCtxins were from an oraian ttnoor dlag 
nosed a kidney tumor The most commooly 
accepted ww n that such dear cell odeoocar 
onomu are true kidney tomors and do oot arise 
Itom misplaced suptarenaJ rests within the kid 
These tnmon most be differentiated from 
troe h^'peznephnTmas, which, if tliey exist at ah, 
are stiy rare As Kaimcr ( 1 ) stat^ In order to 
identify a tomor as a true hypemepbroma It 
acema necesairv to find tnmoroas elements, such 
as may arise nocn the sopraicnnl medulla, the 
CaagtiooeuToma, the sympathicoblastoma or the 
pheochromocyloma. The hypemcphioKl cu 
dnoma is charaettrUtd gio^ by its >wUow 
Color and e\idesce o( nccrods arxl hemorrhage. 
UIstologiatLy the Urge coboidal or pohiiednl 
ceQs with th^ dear cytopkam, which nay con- 
tain fat or gl>-cofm, are quite outstanding Eirh 
utvuioo oi veins it common in these tumors. It 
must be empbubed that there Is not a cbtle 
re c ognised infricw on record in which such a 
kidi^ tumor bad caused changes in the second- 
aiT sex characterbdea. 

Ashasalreodybeenstated therearedescifbedln 
the Utenture ^tOow loiDors in the ovanes which 
produce rrgisciilmiiaticp. These turnon an va 
riouiiy caDed Inteinoma or luldn cell hlartoma, 
bypeiriephrocQa and loteinued granulosa cdl 
tumor Recently the term vlrilmng lipoid cdl 
tumor was employed by BanJlaJ KarsDer (j) 
staled that a tumor occius in the ovary which 
looks like the cortical suprarenal adenoma and 
which Is frequently but not Invariably associated 
with Trinw-nMnlnUm. More recently such a 
tumor which did not produce roasmlinlntlon was 
reported by van Kirk and Edwarda. This turner 
was called hyp cT Pepfaroms and It was stated 
that Its cytologic structure suggested a hyper 
nephroma ralbCT than a lutein ceQ tumor ilis- 
tologKally this tumor resembles closely the twn 
tumors which we have Just described and which 
we believe arc “kidney tumors in the ovary 
rather than suprarenal tumoea aod certainly not 
lutein cell tumors. They therefore, ahould be 
designated dtber hypemephruid tumors (re- 
scmbluig suprarenal tumora) or adenocaronomas 
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with clear cells following the nomenclature which 
It used in the case of autochthonous kidnc\ 
tumors 

Thus It is clear that there exist two different 
types of yellow ovamn tumors which toot 
phologically resemble one another The one which 
gives nse to masculinitation u a true ovarian 
tumor Ilns is the lutein cell tumor (luteinoma 
luteoma or luteinixed granulosa cell tumor) Such 
a tumor has been prcviousl} described (4) In the 
case reported it was a soft, reddish-j’cUow tumor 
completely replacing the ovarj In manj areas 
the cells of which the tumor consisted resembled 
those seen m the corpus luteum, while In other 
areas they resembled suprarenal cortic^ cells 
(See Fig 7) ilitotic figures were seen ver\ 
occanorudly There were man> areas of necrosis 
marked degenerative changes and hemorrhages. 
The tumor was richly vasailariied The patient 
had shown definite signs of masculiniration which 
disappeared after removal of the tumor It is 
evident that the two instances herein rep>orttd 
thouA grossly resembling this tumor are de 
finltd} oiffereDt- Those >t11ow tumors which do 
not cause masculinization correspond to those 
encountered in the Udneys, but not in the su 
prareaal glands. From the accompanjing illus* 
tratwns, morphologic differences be t ween these 
two tumors are apparent 

These tumors cannot be classified as popQ 
bferous cystadenocaronomas of either vtmety 
They were not prmdpall> cj'stic, though occaaoo 
ally papillary excrescences were noted Stains 
employed for the detection of muon gave nega 
tive results. Though clear cells may be found in 
10 called seroanaplastic carcinoma of the ovary, 
the marked cdlulax variation many atypical 
mitotic figures and formation of cysts and papillae 
art charmctensUc of this tumor It is InteresUng 
to note that there are, however tumors of this 
t>’pe which as Barailai suggested resemble mor 
phologically mesonephric structures. It is thus 
poosible that some of the tumors which are classi 
fied as mesonephromas belong with those here 
reported and classified as hvpemephroid car 
dnomas. 

As has been stated, these two tumors histolo- 
gically are identical with those so commonly cn 
coontered in the kidney Though there is no 
proof It may be suggested that they have the 
same origin as true kidney tumors. As mentioned 
Schllicr maintained that there are tumors in 
the ovary which may have a mesonephric origin 
A search for struclures within the tumor which 
could be interpreted to our satisfaction os true 
glomeruli was fruitleas. However structures 


somewhat resembling glomeruli were cncountereil 
here and there As SimUn^ stated themesoneph 
nc l)od> produces an elongated ndge the uro- 
genital fold which separates mto a mesonephne 
and a reproductive part in the 7 mUbmeter em- 
bryx) The degeneration of the mesonephros 
ceases in the 21 mUhmeler embryo Thus it la 
possible that dunng this pencil mesonephric 
structures mat persist withm the gonads and 
cventuallv give nse to tumor formation It 
must be remembered that the mesonephrogenic 
masses differentiate caudolly (Simkins) andiorm 
the true tubules of the mesonephne or wolffian 
body As stated previously though tubules are 
rarely found m the tumors descnlisd by Schiller 
as mesonephroma, from the above it is dear that 
embryxilogically the occurrence of a tumor arising 
from tubular structures, identical with those seen 
in the kidney can easily be explamed 

6DMUARY 

Two yellow obviously malignant tumors oi the 
ovary are reported which m no way ore related 
to those prodnangmasculmliation. These tumors 
were identical with carcinomas occurring m the 
kidney's. Such tumors when encountered m the 
kidney are designated either adenocaremoma 
with dear cells or htpemephroid carcinoans (re- 
serablmg suprarctuif cortical structures) The 
nine noaesdature should be applied to the 
identical tumors described here m the ovary 
TTic mode of ongm of such tumors m the ovary 
is discussed 

From this mvestlgalion and from the Uterature 
it seems that two types of y'cUow ovanan tumors 
must be disUnguithri each presenting a different 
histologKal picture. One causes maKmlmixation 
and is either a lutcmircd granulosa cell tumor and 
may be called lutau cell tumor luteinoma etc, 
or if it arises from suprarenal cortical structures 
it IS called bypemephroma. The other tumor does 
not produce endocrine disturbances and arises ap- 
parently from mesonephne structures within the 
ovary This is the hyperncphroid cardnoma or 
dear cell adenocarcinoma 
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RECONSTRl^C FION OF WOUNDb OF THE COLON 

CUM^RD n ktbNfc^MI) FA.Ci Lt. CoJood AfC ^VS U Twdotce, Mkiigw 


R bPAIR of nujor dbnjptlooi of ibe colon 
is KJdicn relumed from cocnbst sreu 
presents problems seldom encountered 
In aviliin surfCT^ Repair ts rendered 
complex b) the presence d wounds other than 
those of the colon woimd sepcs, debOity of the 
patknt unusual locatloos of feaJ (istnks, sod ex 
cesilve scamng 

Coloolc fistulu In wouruled soldieri are of tiro 
onglos. One group couipiblng cecostomfet or 
col^omiea p^oriiwd beattse of mtestiosl in- 
jury b the more fsmOiar The most usosl exam- 
ple b the double-barreled innlnsl or trancvene 
cofoslomy In cfvQEan practice thb groop pre 
•cuts no difficulty in rep^ beaase the surgeon b 
QsaaHy acquainted with the loddeat rwcesutstlng 
the prtmnry surgical procedore and the anatom- 
ical and te^oicu steps taJteo to accompUsb the 
artj&dbl anus. klQltarv held records are necen- 
auQy brief and the detalb of coostructioo of a 
colostomv may be acint or absent AaQinsuated 
In aerm of our OLsea, it b dangerous to ascume 
that a standard procedure has been carried out 
The stroa of time on a hatUeheld often oeoessl- 
tatei modification of a usoal p rocedore. Thb as- 
pect must ahra)'> be kept m mind by the surgeon 
repairing the wenod. 

The second group b peculiar to military action 
and comprbes those ristulu resulting from wounds 
of the coloix. Tlus groop presents the more com- 
plex aspects. There b amars coQsiderable loss of 
bowel wall Tbe artifidal anus mu) be anywhere 
OD the abdomen the back, the flanks, the pcri- 
neurtL or the thlghv The wound may be infected, 
Tbe oefecatlng coloolc stoma ma) be withdrawn 
Into tbe abdominal cavitv and lost to Eight Gen- 
eral debility and extenshT loml scamog are if«p*l 
multanls of thb l>-pe of wound 
Sixteen dbniptlons of colooK continuity have 
been under treatment at the Lovell General IIos- 
pitaL Of these, tbe bnt ii daruptkxrs hare been 
repaired for 3 to 6 nneths aixl can be m-aloated 
The procedures efnplo>-ed In these cases ha\-c been 
identknl and compr is e tbe material (or thh dls- 
cooree. lie are cootinulng In the aune faahioa 
with all somlar cases with no untoward results 
thus far 

If 1 student in anatomy were mi*en a cadaver 
with a darepted coloe and told to restore tbe 

Fna Levtl Qawrsi KmcAiI Pt. D«*na, 


bowel to anatomical cootinulty be would proceed 
In the following fashion. He would open the ah- 
domen, mobilue the bowel «ub within the perito- 
neal cavity exdse all scar tbsue, restore the vis- 
cera to anatomical correctness, do a prlmarr end- 
to-eod anastomosis of tbe bowel loops, and close 
the wound. This b tbe lunplest solutkn to tbe 
problem. This b what we have dooe. 

To actomplbh thb ideal and simple solotloo of 
bowel reonostmctlon ft b pcc esu ry to coaSKfer 
three aspects (a) mnhfliialtnn of tKe bowd, (b) 
anasloniasb of the ends, and fc) dosore of tbe 
woond. Hie line drawhi^ depW the ii cotoolc 
dbinpthxB in 8 toldlen as they enteral our 
boapluL 

iJsitJaatiaa ej Uu bmL In several of tbe pa 
tienU (Cases i 4, 6) it was rcadHv appaiest that 
I approximate the bowel ends for any type of 
dosure. It would be necesaaiy tn do an extoxslvt 
totrapentaneal mobfliiatioo cf the ends. In oth- 
en, tbe estensaJ appearance of the colosteoy 
s eemed to wamnt the ose of a ipcr crasher and 
tbe cocventkaaJ methods of doson. Tbe use of 
a spnr crusher b an enrilmt manenver when the 
anatomy b a matter of record, and the lui g eoo 
can proceed with Confidexrce. Tbe Dcccwity fof 
crushing tbe spar of a cdostocay prior to cknre 
of tbe toico has been rapbasixed (3 7 13) Tbe 
•pur has been exdsed by some (6) 

In diSTuplioDs of the colon doe to war wounds, 
tbe anatomy found after exploration of the loops 
has demcDstrated the dan^ of any procedore 
other than caie Involving complete JnvestigBtion 
of the area of the bowel mvolved. In Case 5 tbe 
bowd loops were rotated through 180 degrees 
with the loops ipproxhnated aloog tbe line of vas- 
cular sspply Oushing of the spur also would 
have cnonol the blood supply with a sure result 
of gangrene or hemorrhage, tn Case 3 approxl- 
matloQ of the loops along the vascular supply rt- 
•ohed from extenorixiag tfie ascending colou and 
cxcam through a hlcBtnmey Incbioru In rjK» 6 
the kxps were sharply angulatcd latetaDy with 
adherent small bowel 

Earlier wnten dealing with openUkios upon 
the open coIcd have repeatedly warned against 
opening the peritoaeal cavity and mreadeng In- 
fe^oo (i 1) Relatively recently Rankin mcn- 
tiooed that (t b nndesfrahfc. Tbxt viewpoint has 
been modified by tbe use of the various Eulfooa 
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nudes (14) Poth and ha associates have pointed 
out the bcreased safetj of colonic surgery secured 
by preparation of the pabent with sucemyl sulfa 
thniiole TTie old contention that a colostomy 
provide* pentooeal fmmumty to infection hM 
teen investigated by CoUcr Ransom and Rife (4) 
who conclude that although previous qjerations 
on the colon do promote some degree of resistance 
to infection on the part of the peritoneum It fa 
not mari^ed and of relatively short duration (httle 
more than i month) The> suggest that wallmg 
off of the peritoneal cavitj by adhesions is prob- 
ably a more important factor in limiting pentom 
tis. The presence of extensive adhesions m our 
cases was a favorable factor 


cr>'5talline sulfonamide in the wound- Pemberton 
and Black (9) also used the delayed method of 
closnig colostomy woimds with success. 

Colhsr and Valk (5) a*crfbe success in the de 
la>Td closure of contaminated wounds to the ob- 
servation that fibnn exuded from the wound 
edges has been coagulated so that when the 
wound surfaces are brought together a more tm 
favorable environment Is present for the bactena 
m the wound. 

The 8 cases herem presented have all had sue 
cessful primary intrap^toneal end to-end anasto- 
mosis of senous colomc disruptions and pnmar> 
healmg of wounds by delayed closure- Cw sum 
manes are presented Details of preparation and 


An^omosu of the boml aids Primary anasto- 
mosis of the large bowel has receivxd considerable 
attention m the literature of late, Methen> states 
that the pnndpal cause of failure m the anasto- 
mosis of Wgc bowel IS gangrene caused by im- 
paired arculation at the suture Ime. He corrobo- 
rates the contention of Lockhart Mummeiy that 
successful end to-end anastomosis Is possible only 
when the ends of the colon have been cut to form 
an angle of 45 degrees at the mesenteric bonier to 
preserve the blood supply of tJhe autimcsenterlc 
portion Compliance mth thfa postulation would 
resolt m an engle of 90 degrees Mtween the loops 
of the anastomosis. The fulcrum of the angle 
beiQgat the meseotenc attachment greatest stress 
would be thrown on the anume*enter>c sutorea. 
The mechanical difhculUes of this arrangement 
have been pomted out b\ U arwicL We lra\'e a»- 
fumed that tissue which is living and heallhv will 
heal if the horard of infection is mmumzed Con 
»eQuentl> ccAonlc ends have been cut across at 
right angles to the longitudinal axis of the bowel 
prior to anastomosis. 

Closure of the vound The closure of the abdom 
inal wall in open colonic 8urger> ha* also received 
conslderubk attention in recent literature As 
late as 1940 Pemberton and Black stated that 
“infections should be common in wournls after 
closure opcnitioos, because contamination from 
the colonic stoma at the time of operation cannot 
be a\TDtded 

Coller and \ alL (5) pointed out the high de 
gree of lucccssful h«ling possible when tbera 
peulic colostomj wounds arc packed open with 
t'aselme gauze for 34 hours We have adopted 
their method with the exception of waiting 48 
hour* instead of onJ> 14 before tj mg the prc\TW- 
l> inserted *0kworm-gut sutures. Thfa was done 
because of the lower degree of resistance to Infec 
tion bclle%Td to exist m the extensi\x scar tissue 
we were usoalK handling In addition we used 


operation were all the same except where men 
boned and are discussed in detail later 

Case 1 Piivate Pint CIsm, a^ed tj yean, received mul 
bptc gQQ boUct w ma di c 4 the chest and abdemen 

at ckac ru^ on February >6, 1943. The moat severe dam- 
ace was mAaloed to the left npw quadrant, resulting In 
an ahnost camptete diiruptfoo cd the transvene cobti. A 
coloatfimy wsa extabhsbed at the site d Infury and was 
gupplkated by the forma tkm of a huge abece^ whkh sub- 
dded after drainage. 

On June 14. 1^5, he waa re cei ved at LovtQ General 
Hos^ud to fair condlrtcp. About half of the feces were 
paaug per rectum. Much of tbe left upper abdoadhaj wall 
was replaced by bypertropbic rigid seax centered about a 4 
ceslimeter opoiing dbehiug^ feces and in which colonic 
mocusa wu vUble (F1& i) Tm icaj for 3 or 4 cestlmeten 
s u no cn dlag the 6stnlm riperdftp was red, tettder and 
weepingatmnporakntexudiuek Further esantnation dis- 
dosra that the transrene cohm was In condnaity in iti 
mesenteric half but a large defect due to lots of rautaocs 
was present In the antfanesenterk waJL Axlberence to the 
■caim anterior abdocolnal wall had partiall/ pl ugg e d this 
amsldcrable defect, leaving the feau fistula as deserfbed. 
Tbedatal colon was patcjiL The wounds In other portioos 
ol the body had healed. 

The adw was repaired on July 7 1043 with primary 
beafing of the bowel. The defect was so lai^ that to effect 
an end to-end anastocoosis was done. On the third day 
after operation, the sohQer started himself on a low residue 
<fiet and bowH movenenta began on the fifth day The 
low grade tofectioQ to the scarred upper abdomen prompUy 
subbed so that at the time of tying the sHkworm-gut so 
tores, the wound loohed quite On the tenth and 

twelfth day after operaUoo, the sUhworm-gut tnUires were 
rciBCTed. A thin, purulent discharge persisted from the 
angle of the wound unto the fourteenth day bat the wound 
bcaled scSdly and cleanly Bowel fun^on contisutd nor 
loaL There was octasional vague translcat upper abdom- 
Inal dlstrcsi. The soldier gali:^ >5 pounds to the next 1 
raoalha. Barium enema oq SeptembCT 10, 1043 vtsaallied 
a normal colon. The lotdier waa discharged from the hos- 
pital on September at 1043. 

Cast s. Private, aged 17 j'ca^ woai>dcd to combat to 
North Africa on April i 15143. Shell fragments tore a 3 
loch by 3-ltich wouthI to the left fawnl trianfic, then 
passed upward lacerating tbe bladder and sfgnuild cohn, 
and fracturing the raums of tbe pubis. Ulthto ii boors, 
the badly lacerated ilgmofd colin was atertorixed as a 
colostomy and tbe bladder was repaired, A total urinary 
fistula developed to tbe left groin Some feces cooltooed to 



548 


SUKGER\ G\'VECOLOG\ AKD ODSTETRICS 



Fk J i A Pr utau U rr»J at dgul tonp fi bfide* 
erf C drfmUtLf Uomi Sot Vlirspt n madf i 
tbow (iut the Lxv* erf birmrl m and eTtratl^ turned 
^ de g r i 'n 



rV 6 Cur 6 I DefrestAK UiMU erf denbk band 
o) mt « i rer P poratent tiotn TtmJtnjt fran hub nplndrt 
mod l dutll hv'p orf colon Note Both Wip« (■ bnwrl 
m thvyrfr hotuUud to k(i beseath ahVnajuJ aO. 


•oOd omlea erf the fnetum ucMdent Thwnimd rolon 
vu rtwettnrted od Octotwr u, ^ b Both lo^n no 
frirdl trapcfitortcilljr rotabnr u orrmed. ndwcnd- 
to-rocl anutotno*! thorn ebapa ai prrfgrvcd. foot 
Cnan erf »Blf<iiUmlda and fatf>i.h*i rte <75**^ j^) a* 

epnoUrd ta ibt abekKDeo. 1 he peril ottnas aactoaedbo- 
•or^td^aod the abdocaiMi all a/ter aS bnurv IlealAX 
eaUJ if O f*r fnmdm aad aonnal boari a^enprot brfis 
Q« lh« filth <H7 alter operauen. 

0T r«tin»o ♦M.futirtt aaTr*nrwd> ah«btr«7 
^pouods t haemal boa el lane I MO. Baffcf 
nesa rtauiherd nnuJ colon 

Casta. Pri al a^ed j Twa, ea oooded is ronbai 
La GMr 00 \icat aij itorue tbeO Inmeotsper 
(eraud kit ^rou nd amerfd co fa n ith oaoda <rf 
rnt ni the Irft mer bacL 1 he kcwmJ eofan ascHerv 
on^ ia fairer mdabdomei t tiX ol ainort coasritet dr- 
bfacL, S bocn (olfaalsi faEty II dnrfaprd draislaf 
persfant amm I the fall froia asd (kac (oa^ aad throae- 
baphkbida orf the fait fait, 

Od iilaiWin at Loretl General Iltryltal on Septanher 

I 04^ enmJ nation rescaled an eraaculrd Ml fa 06 Inck- 

n taB and weiichlajt oS poDoda. There ai lane* pone- 
dralniac wnai ni dense ecar ttsne )D>t Dedal to lha 
faftaoteTfae Krperfarfksc*pleK(l 1(.4) Apan latiiif rra 

E Dllmetm in dUDeirr u preteat la (he left faaerbwfa 
abort the tag erf the fait dnua. In the ndhae orf the 
rr abdotoea, an DTegular i-eratOBeteT o lt faoi yawan 
aapmrnU IXfltal opfarauoa found ikb lobe doqhle- 
barrrkd aibir th botn faopt aagfad acately beoeaib lha 
abdoorfnal all loaanl the falL Fead coataailiatfan Id 
aiwt bout the naalent aBta Bteulh trat crldeat. Thera 
at marked inooTaUan and imdemeii ro the Krfl tbsaet 
of the fait Uac loasa Ith duhihCy of the blp. The hip 
joint at serf rnrol ed. 

X-ny (todret deBonitrated Iractvna erf the fait ffiam 
Ith Oiilllpl* mrtalhc Iragmeati tattered tkroogbmt 
the fait Qac loMa. Lifod i j l Id jectwa of tht p u r u fast tlnas 
(oond DO connection Ih tht Inlettm* bat eitcodrd deeply 
loaard the iIod asd hanbar yatta Thera at so ^ 
atmetfan in tht cofao dfatal to the cofastoBty 

OeOctcherB, 4Aj.thcpnraleotfiDai uapfaeed and 
trfti of ibrapnd a^ dothirn deep h tht Dioptoaa stotefa 


erriTinmnl Falfaafaf thfi, the pcrrioosly preieat ferer 
IjMdcd, the drainnyc deemted did serf cathaly cease 
The cnfaMnny wat cfaard ea Sombtr o, oih Both 
torn err daserud frra in tht pentooeal arity and at 
end te-rsd attlmotct aruhovt damn at iaot. Caff 
aletcence wm anertallul altk boaen momseoti beym- 
•iA| ca the trfth day alter openUm The eusd bcafad 
fn mtm the taoret wm Rtsesrd oe tht teeth day 
aod the pttm wet allowed out of bed oo tht iwttfih day 
OshUrrb daya faCoaisf clcaart of the 

faoic otiod, banwB reeia dmeettnfed semal 
fae,thepnbrni d ep and aboot and dyhed u (uoada. 
There w oely thrht dnlaata Iram the Ml DUc low and 
thgrht daafafitr of the Mt fay. 

(At 7 iTirau aged yean. On Deetxaber 7 at 
hik imlnsihay bn yfa tet u kdand, tohfer wat rtrad 
dliay the nmalt of the boat with hit right foM ou the 
d»wh, A oookey niyiae backed Into fata nyht fay and the 
retuh M ca tender tes rre, derp bcrratlcBt erf the pert- 
oeima, rretsao, nd Mt crtaa ilh BallipleoDaipaDsd Irac 
tarn of the ts, ana tesete croth Injory m the neht 
looC Od the day ^ leijoTy all omdt eredfbrUed. II 
n enred tuliaajtnuda locally asd nUadfadse by DODth, 
and maltrple blood and pfesDa lofutKam. A pelw ceSo- 
btn blch derrlopcd at cea trolled by tbete Dcatarra. A 
fait inyomal facp cofastneoT wat dose OB Jastary p, 

II tho famed rsouyh t c* rracuated to the Ooadsaital 
Umtrd Sutei. 

Od adamsoQ t LoetO General Hospital cd rfpnl «, 
Uij, rratnlnatioo afaosed an risacltlta hit male, M 
tscha tall, tlyhiny poundt. There wat an ertnisea 
yranulatlns WQuadm lha perineum, traraeolng tht tphae 
ter aal, cetnlAC op fat tha r we»i» asd uto tht kit 
ynrfs. As lace si p k letT trantected loop cofactoety at 
Ifaih with tha tUn krd la the fait faarf ([aadrant ol tha 
abAta e n (Tly. 7). The benrd £ttal t the coloatny «aa 
packed th trcca. Moat erf the right loot aat ya s gr Tnout 
asd olcrrmled. 

On Apnl tfi, M3, eddatf ampartatloo erf the dyfat ky 
M dant with aaPtfactoey earra kKeiice. Becasat erf tha 
oodnsed ^tcharye erf frcei bta the perineal westnd, 
Drrtaa e ido daa eolcwtomy wat dose ta the tiaatraae 
coloa on Jaly 16, <ni. lieaBiy erf the perlseal woosd 
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Flf. 7 Cue 7 A Operative tear B^dlstal lo® of De- 
Tiae coiortomy C ddecatliis of DevhiB colottotny* 
D loop coloatomy of ilgtaota cok>a £, aeax and defonnlty 
ol amts and ic ctu nt dee to voond. 

entDcd and a plastic repair ol the rectal cphlocter mu done 
oo October so, 194^ Oa December 8 the left 
ccAoatora; vas cka^ and on De c e m ber jo the tranxTeivc 
coloo was reemutracted. Both ootoatoailea were doaed by 
an Intrapedtoneal end to-eod anaitamoaU without the osc 
of dam pa. Ctoeadve hiddocci were dbaed 48 boon after 
rrfnplenm ot the bowel proc e dure, AH wooadi healed 
per primem 

OaFebrQaJ7a5 ii>44, the addler wai up and aboot with 
Dectsol feseti® of the bowel and anal *ph<PM»fw X-ray 
fihm deotonatrated a eCght e o n atri etl® m the tranarene 
colon at the prerio u s alte 0! the Devine eoloatomy No 
•ymptoma of oowel dytftmctlaD were present. 

Casx a. S erg eant, aged yi years, oeveloped armptoma 
of Intfirittil OMtroctl® on Jane 14. 1943 whQe In a com- 
bat area. OnjTmet^acecoatomywaadraejatwUchthDe 
a naphin ring cardoocDi of the drnxf d was fouisd. He was 
transfeired to tl^ o o m i tx j by urpUne and en route the 
tobe came out of the cecoitocny and he again dereloped 
iDtestiaal obstmebon. 

Ph>-dCBl examination w Aagmt 7 ip4j. when admitted 
to LcrreQ GeDcrtl Hospital, fonod ao acutely HI white male. 
67 Ixtchea tall and wdebl^ 137 pomida. The obdocnen was 
moderatdr (flstcBded There wai a recent right rectna 
opera tire LDdskn, and Just to the ri ah t of the lower end was 
a mail sinos draining a few drops of fecal material (Fig. 8) 
Flat x-ray plate ol the abdomen was diagnostic d into- 
dual obsritMrii® 

After extabUshme fioKl mod dectrolyte balance, a cons- 
pktdy transected loop coiastotoy In the tranrrerse col® 
atidaoe ® August a ^143. ThcpatientdidaelL Bariom 
ctMToa doDomtiated a c o i js tricling leskc of the slemoid 
On September 6, 1943, a reseed® of the adcnocardooma 
of the riimoid col® was dooe with an cod to-eod aDasto- 
mosli. An intraperitoneal cod to-end anastomosb of the 
coiostony was dooe OT September 3 1913 Both woonds 
were dos^ in 48 boars by tbs delayed method with primary 
beahng. \ ray fibns of the coi® dem®xtrated a normal 
coctour Since n metastascs were denxnstrated, be waa 
daeharged from the hoapital in late Nov em ber to be re 
e i s mi ned every 3 nwothi f® j yeara. 



Fig 8. Case 8, A Doable barrel colostomy B obatnict 
log carruuona, C fecal fistnla resolting from cecostomy 
L®p cdostomy In tranireiae col® followed by rcsccti® 
of caicinaQra end-to-end anastanoals of cofeatomy 

PMOPEatATTVi: FREFAEATION 

In general, a soldjcr is considered as a candidate 
for reconstructive snrger> wbea he is gaining 
weij^t To edect this end tre literally stuff the 
patj^t a high protein red meat diet and 
supplementary yitamins. Blood and plasma tranv 
fusoQs are gD'en, of course Tvben needed We 
also give trhole blood empincallv as a stimulator 
to all patients pnor to major surgery iwanHessof 
the hemoglobin and plai^ protem values. 

The anatomy and condition of the large bowel 
fa mvestimted as completely as possible % roent 
genograpny and endcocopic examination. All si 
nnscs arc investigated by bpiodal injection and 
X ray visualixation. 

Both the afferent and efferent loop* of bowel are 
irrigated daily with about a liter of 14000 potas- 
sium permanganate solution. This serves several 
purpoecs. It keeps the datal loop free of accumu 
lat^ feet* and mucus. Also it tends to maintaiD 
tone and caUber of the distal bowel and of the 
anal iphmcler Great care most be exercised that 
all banom a immediately washed out of the distal 
loop following an x ray examination. If this is not 
done, a concretion forms quickly which fa difficult 
to remove by irrigation and il left tn rxlu Jeo- 
pardiies an anastomosis proximal to it 

If the fecal fistula is feeding on infection of the 
abdominal wall (as in Casrcs i and 4) the use of 
an antenor Bradford frame to promote constant 
evacuation of feces and to eliminate the fecal pool 
tlce incident to a gatue dressmg of a wound is 
m\'alaable. 
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ICrUMVtY 

Btllocri kMiTOpraph recordi of the motIUty of 
the baman imali lotettfoc were taken before and 
dorioff II abdoDuml opemtlocu. 

In patknti recthdnj; the osnal preopcrathro 
mcdicatioQ vpjnal oneatbecla did r>Qt mcreue the 
ahfhtv of the email bowel to cootnet ajtalntt a 
mild dateodlnc force 

The reinlu wjRtest that under certain coadi- 
turn tpmal aocstbab u oot a potent meana 
of ^ucmlaUn); humao small inteatmal motility 
and fnthermore that its effect on the smaU bowd 
h aboibbed trv moderate doaea of morphioe and 
tcopolanuoe 
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TREATMENl OF URINAR\ 
INFECTIOVS or CHILDHOOD 

T he recognition that bacteria arc the 
cause of unnary infections pent 
trated rather slow!) Into the practice 
of pediatrics and urolog) The first micro- 
organism causing tt urinarY infection of child 
hood was isolated b> Escbcnch it was a colon 
baallus which under the accqpled bactcrio- 
logic nomenclature goes b> the name of 
Escherichia coli 

Later it became rvidcnt that a number of 
bacteria can produce infections of the unnaiy 
tracts that these bacteria differ In their sus- 
ccpUbility to YTinous antiseptics, and that 
different strains of the same micro-organism 
may do so 

Earlier aadificaUon and alkalmuation of 
the unne had been advocated b> DoLal for the 
treatment of pyehtis of children The rcac 
tion of the urine was measured b) means of 
btmus as mdicator Such crude determma 
tions were found inadequate \Vith the aid of 
the determination of the hj-drogen ion con 


ccntration it was shown that a of 4 6 on 
the add side and a /’ll of 90 on the alLahne 
side were necessary to stenbre a unne infected 
with a pwn colon baallus Such reactions 
arc hardK olitamablc tn rm? ^\nth the intro- 
duction of methenamme (urotropm) as un 
nor\ antiseptic the importance of the h\ drogen 
Ion concentration in the unne Ix'camc em 
phastacd Methenamme il«clf is without liac 
tcnadal power but when the hvtlrogcn Ion 
concentration falls to a pH of 5 5 or less 
formaldehyde is liberated and displais bac 
tcnadal potenev 

Often no attention was paid to this neces- 
sity of oad^fy^ng the unne sufliacntlL and 
then the medication was not successful With 
nodification the dosage required produced 
Imtalion of the bladder in Aomc cases with 
hemaluna 

From 1S94 to loji numerous unnar. anti 
scptics were introduced «uch as phcnAl sail 
cyhtc (salol) pyridine ben Irvsoranol and 
many others none of which m carcfulb con 
trolled clinical tests, displaced methenamine, 
which remained the best urmarv antiseptic of 
the time ProperK used it Is still a \t:ry use 
ful drug in any tAqx? of Infection 

Helmhola and Clark introduced the keto- 
gcnic diet for the trealmLnt of urmarv infec 
tions Belaoxy butyric aad IS excreted bY the 
human kidney in high enough concentrations 
to stcrilixc the unne when it has the proper 
/'H The lower the pH the lower is the con 
centmtion of the nad necessary to kill bac 
tcria. So with a unne of pH 5x1 o 25 per cent 
of betaoxy bulyTic aad Is bactcnadal at pH 
60 2 5 per cent and at pH 7x1 25 per cent 
arc bactenadal A pH of from 5 to 5 5 and 
a concentration of i per cent of the orgamc 
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add are readily obtainable therefore one can 
eaaO) obtam a bactericHlal uniK Thlch affects 
all the becterla femnd in acute unnaiy 
mfcctlona. 

The introduction of manddlc add by 
Roaenbeim mwdf it possible to give an organic 
add b> mouth rather than to produce it by a 
high fat diet, hlandelic aad too b bacteri 
cidal only at a of 5 s or less m concentia 
tkmi in tbc urine which can be achie\Td 
without danger oi renal imtation 

^ ith all three drugi it b necesaary to have 
a certam concentration of the drug b the 
urine as wcD as a definite pR, These three 
drugs can be tzaed soccenfuSy m aU infectkms 
in which the kidney can Eecrrte a utum of low 
together with a sufficiently high coocen 
tmtion of the drug They arc of no value when 
the kidneys arc damaged and cannot perform 
thw functMjna, and also in cases m which a 
stTongl) ammoniacal onne is produced by 
urea-apdtting bacteria. 

A further hspdigap to treatment Is that the 
of the arlne must be co ntr o lled, and this 
is not always easy although the method of 
testing it with nltrvdoe paper is efniple 
enough. 

The most recent tddltkm to the group of 
unnarv antbeptks b the sulfonamide com- 
pounds. Their rapid eicretkin evm by the 
damaged kidney their action in add and 
■TttUrM* onne and thnr bactencxUl actioo 
when gi\'en in «m«n amounts that are not 


likely to produce renal damage make ttwm 
the unnary antiseptic of choice However 
the great drawback of the entire group b their 
lack of action on Streptococcus faecahi bi 
feettons. 

Thb has introduced for the first time the 
absolute necesst^ of determining the nature 
of the infection. Hitherto certain bacteria 
might be slightly more reeistant thin others 
but could be got nd of by slightly longer 
treatment or by in creasing the dosage Strep- 
tococcos faecalb grows losnriantly in tmue 
containing one of the sulfonamide compounds 
in concentrations which will kill off the usual 
giam-Degatire bacQlL Since the introductioQ 
of the sulfonamide com pounds It has been 
realised bow frequently mlird infections of 
gram-negatire badlO and Streptococcus fae 
calls exist initial cultnrcs may show ap- 
pareoUv pure cultures of gram-negative 
badlQ but after sevnaJ da>‘s treatment with 
one of these drugs pore cultures of Strepto* 
coccus ftecalis ina> be foond. 

Of the sulfonamide compoimds, sulfatbia 
sole or sulfadiasiDe is the drug of choice In 
all but Streptococcus faecalis infections. In 
Streptococcus faecalb infections mandehc 
aod b the drug of cboict. Thb leaves with- 
out adequate treatment only infections with 
Streptococcus faecalb In patienti who have 
damaged kidneys, since neither the required 
^H nor the required conc eut ratke may be 
obtainable Hesai F Helmholi. 
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REVIEWS OF NEW BOOKS 


B HILL’S Tfilbtufk of hii undergone 

jeveril rc\'Ulon» since the first edition was pob- 
llthed in 1930 and was last reviewed In these 
columns in the second edition In 1935 It was 
onginaUr a work of collaboration by members of 
the faculh of the University of Minnesota, Indud 
ing E T Bell B J Clawson Hal Downe) J S 
McCartney and C J Matson 
The chapter on diseases of the urinary system was 
tborougfal) revised in the fourth edition. The chap- 
ters on renal disease remain essentiaHv unchangrt 
In the fifth edition and are probably the best to be 
fonnd in any textbook. Two new color plates have 
been added to thh section illuatrating b> photo- 
mlaograpbs of the glomenill various pha!^ of 
riomerulonepbritli. Mthough the nlatea adecpiatcly 
demonstrate the tesiooa one mignt conceive that 
stndcnts wbo are accustomed to seeing blue nuclei 
against a red background might find it difficult to 
interpret the rr.*asal of colors in these plates 
especially since the method of staining is not re 
corded Similar photomicrogTaphs of glornemll In 
black and white are included in the text which are 
equallv dear If not more so 

The book is unaiuall> well Qlustnted^ containing 
448 engravings and 4 color plates Fifteen older 
illastratiotis have been removed and 33 new ones 
added la the fifth edition All are of nnUorm excel 
lence both in regard to choice of material and darlty 
of detail, and many of them are not to be found else 
where In keeping with the spuit of the volume 
the> give the maximum information for the space 
thej occupy Brief additions have been made to the 
tub}cds o{ shock, vitamin deficiencies blast In 
janes, Boeck s sarcoid and several infectious dbcases 
related to war medione to bring these up to date 
The paper in thu edition b thin^ and less heavily 
coat^ than In previous editloas however it Is of 
good quality and adequately displays the Qlustra 
tions The use of narrower margins and lit^ler 
paper do not detract from the appearance of the 
book and might be considered an improvement in 
reducing the bulk of the volume. 

The material on general patholo© b well handled 
and adequate space fa given to the physiology ho- 
toloCT and anatomical anomaU^ of Uie organs at 
the EMd of each chapter m the section on special 
pathology Practical clinical observations are 
numerous. Of particular Interest to the dinldao 
are Bell t outline of the clinical diagnosis of breast 
tumors and an excellent brief dtsomioo of the 


value of the biopsy and how it should be performed 
Oaaslonal minor typographical errors were noted 
Scbrell fa misspeUw twice on page 44 lyna 
phoc>*tic is misspeUed m the subtitle on page 301. 
' plasmacj’toma Is mtsspclled twice on page 3J4 ana 
the wrong page reference is gi\en In the index under 
Cnikifti s SynJromo 

In spite of the bresils of the paragraphs one is 
constantl> surprised at tbe amount of factual, useful 
Inforroatjon which has been Incorjxirated into so 
small a \*olame The book fa practical concise and 
objectist and the material is presented in a clear 
logical outlined form Well chosen references arc 
con\-cnlentU included in the text with titles to 
facilitate tteir use. The book fa highl> recom 
mended to the student and practicing phnican 
both for stud) and reference 

Dovald 0 ilA-vsnAanr 


I K writing hrs book* Dr Christopher has performed 
a moat oscfnl service for the medical student the 
surgical interne the general practitioner and the 
cxpeneoced surgeon He has moreover provided 
an example that can be emulated with profit bv 
those who have In rmnd the wnUng of medical text 
books This miewer began the readiat of the one 
thousand page vmiume entitled iftnor Surftrt with 
mbfivlng conltoutd with increailng interest, and 
finished with enthusiasm. Tbe secret ires not m the 
skillful writing tbe detailed and authoritative dts- 
cussloD of thousands of surgical problems but in the 
method In tbe preface the author modestly atates 
— no one man can any longer be experienced in and 
Informed regarding the entire field of surgerv Ac 
cordlnglv a thorough and pohistakLng analysts of 
thousands of current surgical articles bu been made 
and the most valuable material condensed and 
made rcadDy available. Many direct quotations are 
used because they offer the roost accurate method of 
presenting the Ideas of surreal experts and authon 
ties and because they furnish tbe fairest method of 
giving these men cr^it for their work. All this fa 
true but more is tccompUihed. No better wav could 
be devised for Introducing the medical student to 
the best lurgconi of the day their best work and 
their sometimes divergent views regarding surgical 
practice. Independent thinking is thus stimulated 
the basts of surgkal research made evident and any 
tendency to dogmatism nipped in the buck 
The survey of current surgical literature has in 
deed been thorough and ^e first six chapters 
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procnt tbe be>t picture ol modm idoi and metbodf 
m tbe treatment of wound and bnnit that k avail 
able. There follow diaptcra on drenktory dl*- 
tnibancn and gangrene. in|aTlcs and lofectioDa of 
tbe head and neck tnmon. dkeatei of tbe Rul- 
toniinan organ*, anal amai and rwt u m, aod in 
Jorle* and mJectiou of the ectremltlci. ebap* 
ten on preoperatbre and poetopendve care are of 
opedal value Detailed matrwdloD k provided oi* 
wits aad miaera] balance, tbe oatntMO of the 
niTgkal paUent the pcm-entlm and treatment </ 
fOTfical ibock d of the more common poatopera 
tl x compbcation*. Th conctndmg chapter h de 
voted to tbe rorglcal Inteme and contams much 
pnctkal hntructkn that n all too often trlooked 
Thtt k tbe be«t book in iti beki 

Lama R. DaaacTaoT 

T he manoal bv Alfred de Lorimler on rocntrcii 
dlatiKtth oi tbe aithropathle* prexenu a retber 

Tn AMTwaof ran* j Quaiwoc a 
AtMA X ■ ^ UDC 


oalque method of approach, with emphaib on vkual 
ed cation Initrnctkw The arthropathwa are di- 
vided bto tbe ofteoaithropatblei and tbe trae 
axthiitlde* tbe former ano^ted with ttresa. tbe 
Utter wrtb protein reaction t rlc or bacterial Inra 
aloQ. 

There leneral head* are mbdrvtded Into doaely 
rebted gionp^ Each chapter co ver* cniup 
begfaming with a Ikt of lyiMnymi, then giving a 
derenptjon of tbe rnentgra finding* eailr and 
late ftaget, ami eapecklly tbe toft tireoe reaction. 
Then tbe author di*ciure* tbe carroborativc roent 
gen finding* and make* Cooare remarks on hd- 
denoe are sev, usual utes of involvement, and occa 
tlooall brief mention of hktory pbvsical findinfs. 
and clinical conire. dupter ends with a weil 

selected group of refere n c e s. 

Tbe numefoas Qhistratioas are excellently re 
produced, tbe oehr feature meritlog anv uitkkm 
being tbe somewhat baurdly devlou* Unea maxi, 
isgs ending fa> asreswa wblet point to the laaportant 
plttres of each luentgenogTam. 

Jufxs T Cue. 
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EXPERIMENTAL STRUCTURAL ALTERATIONS IN THE 
BRAIN DURING AND AFTER CONCUSSION 


W F \VINDLE PK.D R. GROAT Ph.D^ and C A FOX, Ph D Chjoigo, Illinoii 


T he literature of brain concussion is 
voluminous but this is a deceptive 
indication of the number of construe 
tive mvestigations undertaken- It is 
surprising that relatively so much of a purely 
metaphysical nature has been published on 
this vital topic and astonishing that a good 
deal of It IS atiU accepted and quoted un 
cnticall> 

Concussion is a transient state which sets m 
immediately upon application of an adequate 
force to the brain Its chief functional mam 
festations ore unconsdousneas and paralysis of 
certain neural components Its histopatholog 
1C counterpart is a subtle intrancuronol dis- 
organization which will be desenbed here for 
the first time The period following subsidence 
of the functional alteratloas of concussion 
should be called postconcussion In it occur 
morphologic per^ps also functional seque- 
lae of concussion 

In many head injunes concussion is com 
bmed with traumatic mterstitial hemorrhage 
contusion or laceration of the bram The 
latter three t>pea of mjunes should not be 
given the unmodified designation concussion 


Tk< wwt de*cnb«l In tU* paper wm done evler * coolnct 
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nor should the several post traumatic condi 
tions be referred to loosely as concussion In 
dtsenromate use of the term concussion and 
Its equivalents has produced much confusion 
m the realm of traumatic brain mjunes and 
thar sequelae Whatever the true distnbu 
tion of cause and effect m this state of affairs 
the fact IS apparent also that certain funda 
mental questions have received httle senous 
attention m the experimental laboratory 
The purpose of the present mvestigation 
was to try to demonstrate a structural basis 
for the physiologic mani/estaUons of pure con 
cussion (8 10 34) and to correlate with these 
findings the histopathologic picture m post 
concussion 

MATERIALS ANP METHODS 
The guinea pig was chosen for the expen 
mental animal b^use some knowledge of its 
bram had been gained previously m a study 
of asphyxia! changes (25) and because the 
bram is not too large to be serially sectioned 
and Blamed Young adults weighing 300 to 
400 grams were selected The experimental 
senes consisted of 36 Bpeomens receiving 
concussions. For control 14 normal animals 
were paired according to size and sex with 14 
of the experimental animals and received 
the same treatment except for concussion 
All served for functional comparison and 


S6t 




WINDLE ET AL. CHANGES IN BRAIN AFTER CONCUSSION 


563 



FT*, r FT* » 

Fi*v I i Lar*c te*meiiti] ceQs from the bnio tteni of a normal coatrof cmflca pi* Ma*nlficaUcm >78 X 



*''N 

ly rX 

2 ; ‘ /,\1 

// ^ ^ ■ 

V 


Hsl 3 sod 4 < Four Ur*« tefmesUl ecfU from tbe 
bmia item of a cnhiea pf* vhiefa recdrtd a concoMive 
btoir aod wu kilkd br po^iaion mith formaho a fev 
Mcoftdi liUer DtaorgaBizaUen of the Msal-bad)^ pattrm 


r 



Fl« 4. 


CBo be teen. TV ceS pictaied on tbe extraoe rfgbt abon 
tJtat tome afgiutlBatiM of the fragmented NImI bodies 
aad fayperchnanatic ataioln* had ociajired. ^fagnlficatioo 
> 7 tX 


ing a which rcoei\-ed oolj single light sul> 
concussiv’e blows showed defirute ej'topatho- 
logic changes in the brain which appeared to 
be the direct result of the blows. The cell 
changes after the first daj were similar m all 
specimens N-arjing oal> in extent and intcn 
5it> with the sc\'entj of the blow and the 
time after striking it Although the> were 
obsen'ed in neurons of all large cells, 

such as those of the red and lateral \’C3tibulnx 
nudci demonstrated the effects of concussion 
most dear!} 

t\ iihin 24 hours after stnkmg a strong blow 
upon the head disintegration of Nlssl bodies 
1 c chromatolj'sis could be dcarlj obsci^-cd 
The 4 hour spenmen resembled those killed 
b> bloTN's (sec page 56b) but at 14 and 15 
hours, disorganization of the MssI b^> pat 
tern and e^■cn beginning h*sis could be deter 
mined Certain neurons of all the 14 hour to 


I day animals exhibited shrinkage and hyper 
chromatic staining These were located 
among cells which showed beginning chroma 
tolysis, m fact, they themselves showed 
disorganization of the pattern of Nissl bodies. 
Bj a da}** many cells showed marked changes 
reaching maximum intensity bj the sixth or 
eighth da> Progressive chromatoljeis, h\c 
that illustrated in Figures 6 to 15 culminated 
m destruction of some neurons not all were 
affected so 8eveTel> Wthin a group of 
functlonallj similar nerve cells 6 to 8 da}** 
after concussion some were so badl> damag^ 
that thc> could scarcclj be expected to sur 
vive (Figs. 13 and 15) v\hfle others vsere onlj 
moderatcl} affected and manj were entirely 
normal m appearance even after the most 
severe blows. About half the cells of a nucleus 
was the greatest proportion affected in anj 
experiment (Figs. 16 and 17) 
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Critical comparicon of the chromatolytjc a more unifonn altcraticn of the chromatic 
ptcture after concimloQ with that after aubstaoce In the early itagea. Compansoo of 
tranaectioti of nerve fiber*, i.e-, the axon re- Figures i8 to 3i reveals the difference* be- 
actioci, and after asphyxia revealed ttgnifi t w e en asm reaction asphyxial aiKl concus- 
cant differeDcca. After tecdonlng the axoo am change* cxxnmon^ fouT>d Eccoitndty 
near the cdl body chromatolyti* emW not be of the nucku*, a frequently encountered fea 
observed until the end of the tccood day after tore of chromatolytis In the axon reaction 
oxicumon it could be detected at 14 boun was oqI> occailonaDy endent after con* 
and after asphyna the cytoplasmic changes cuasion and asphyxia. These and other 
preceding a troc chromatalj-*li were seen as observ’ationi suggested that, whatever the 
early as 3 hour*. After axon section, chroma reason for chromatolysis after concuision it 
toljxi* began aa a breaking up of Nissl bodies u not asphyxia or primary damage of nerve 
around the nodeus and in the cytoplasn ad roots ana tracts I'aHmg t© the axon reaction 
Jacent to the axon hillock. After a^yxia, it Other evidence was brought to bear upon 
was frequently mitiated as a peripheral dear this question. Sectkoi from brains of aeverdy 
p»e with nibaequent vacuoliiatkm at the conaisaed animals IdDcd after 6 to 3a day* 
pcnpheiy and over-aH ly*i* as early as 30 were stained by methods for m>TlIn sheaths 
hours. ConaisaloD on the other hand, led to and axis cyiinders of dctvt fiber*. Nowhere 


FI®. II 

Figs. 9 to IX. Latm tegmeBUl cdix troiQ tit« bnlB ct«in 
of f^et pin whi^ r«dved con<;tiicivt blow* 4 <Un 
pre^oQxlj ilxrkcd chrcxnAtotycb b erldent la &▼« of tha 

was massive degeneration of fiber tracts seen 
In the anunala which were struck the most 
severe blows, a vanablc amount of swelling 
was observed m sheaths of nerve fibers m the 
lower medulla oblongata and upper cervical 
spmal cord Lower reaches of the cord were 
leas affected Damage in the cord appeared 
to be confined to deeper parts of the ventral 
and lateral fumcuh The peripheral zone and 
the dorsal fumeuli were spared. The axis 
cyhndcrs of fibers appeared to be httle if any 
affected Swelling of rayelin sheath* was 
found as early as 2 days after concussion 
There appeared to be no clc»e relation 
between the fiber damage and the cell change 
for there was no significant primary mjury of 
nerve bundles or tracts m many brams which 
exhibited marked chromatolysis Further 
more if the cytopathologic changes were due 
to tension upon the cramal nerve roots, they 


Fig IX. 

oelb vbicb tn {Dutrated. Tbe ooe od the right In Fig 
oie to, vfakh IX out of foens, wax oot affected, Magnifica 
tioa X78X 

should have been most marked m the motor 
nuclei of the bram and the sensory cramal 
ganglia because these ore the aitea of the cell 
bodies of the root fibers The semilunar 
gan^a were left attached to most brams 
Their cells were unaffected by concussion 
ChromatolyTQS was observed m primary 
motor neurons of cramal nerve nuclei m only 
one instance of very severe concussion and 
there it mvolved only an occasional cell 
A direct approach appears to have given 
the clearest prooJ that certam nerve cell* are 
the elements affected immediately in simple 
concussion In 5 experiments it was certam 
that formalin reached the bram through Ita 
blood vessels 8 to 30 seconds (perhaps 
sooner) after the head had been struck Com 
panson with nonconcussed controls stamed 
at the same demonstrated significant ol 
terations in arrangement shape and size of 
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Nl»i bodka of many neurom of the lamc 
nuclei which were ot«r\Td in chromatoljw 
a d*} or more after conclusion It seemed 
that the \1m1 bodies of some cells were fra^i 
mented and disarranged bv the blow In other 
cell*, tbar partides ga\T the appearance of 
aggiuUnatkio Manj neurons remained un 
affected The changes m question ore illus- 
trated m Figures 3 to s Compartsoo with 
controls (Figs, i and a) shows disturbances of 
Nisil body patterns. In a animals killed bv 


strong Wows and perfused as quickly as pos- 
sible dmOar changes la Nissl-body arrange- 
ment were encountered. Nudcolar changes 
were seen in many cells of animals lii’ing a da\ 
or less after concuasioo Many of the Kissf 
body changes seen 14 houia to i day after the 
blow resembled those Immediately afterward 
The amount of damage was proportional to 
the strength and number of blows. The 
greatest amount of chromatolysii followed 
multiple and single strong concussi'c blows. 
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Fig. 30 . 


Flgi. 8 to 3 Foot photomkrogrtphi to Clhatrate the 
diScreocet betiseeQ eCecti ci $ec 1 «vIot the &xoq. u- 
phTmtioo aod concoatlon All are celh of the red oucleua. 
nguTt 18 b (rom a normal control animal Flgore 19 la 
from a guinea ptg in which the mbroaplnal tract was 

A ainglc subconcusaive blow was ineffective in 
2 of 3 animals but 2 subconcussive blows m i 
animal produced as much chromatolyais as a 
smglc light concussive blow m 3 others. 

In no instance was destruction of neurons 
observed in the cerebrum basal ganglia or 
cerebellar cortex Someof thescvcrcly affected 
animals showed alteration of the Nisal body 
pattern of large pyramidal cells These 
neurons exhibited thicbenmg of nuclear mem 
branc and clumping of NissI bodies The cells 
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•rvtrcd 4 dayi pccvlciuil7 FTnre » Is from an onlusU 
wphysiatrd tad nxnsQtated 4<»7i prcnoosly Figure Ji 
b from ta tnfmaJ receiving t coocuisvo blow 4 dsy* pre 
vlously Figure* 18 9 tad at tre Irwn young tdult 

tnlmu Fguro ao, t newborn. Jlignlficttlon 178X 

stamed darkly and only rarely could a hypo- 
chromatic cell suggestive of chromatolysis 
be found The changes were not very marked 
m fact, they were not definitely identified un 
til after we had examined sections from the 
cerebrum of monkeys which had received con 
CUS 31 VC blows. The cortical cells of monkeys 
ore much larger than those of the guinea pig 
and consequently show the changes better 
In the guinea pig the mam damage ap- 
peared to be conned to the brain stem and 
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»I mal conL rurtbcrraorr certain nad« ool\ 
w e r e affected VU concusuxT blam imlucrd 
ctuinges m the lateral \TJtibnlar nuclei and 
the »caltered Larpe ncun ns of the tepmentum 
of the rm 11 ram and poni and reticular for 
mation of the rrtnluila ollonpaia on either 
hie of the median raphe \\ith Intrrauni: 
vc\Tnt\ of miuj i n the red nuHci nutki 
of the tncrminal rpinal tract medial \‘e»ti 
bulor and c ■.hlear nucla became m\'Dl\Td In 
I milance J la\»aftcra\Tr\ xfiire petechial 
bemorrhape indu nnp hloir an wcasional 
pnniart m tor xU m the oculomotor and 
fa lal nuclei «a found t l<e hronutolx'zcd 
(tthcneiMT D pnmar\ m i r neurone of the 
brain ttem mere danuped It was interestmp 
that I roTimit\ to the XTntnrles was not a 
fa t r poutninc crurren c I iamapr 

(.■hanpr^ were l^^mxd in the »pinal cord 
\earl\ all '^wcimen mhhh exhibited chroma 
I Kretl 11 in the retiXilar f rmali m f the 
medulla 1 1 mpata had a tew tHL affected in 
the rn r bom f the upjurr cerwol icp 
menls lbo>< with ra re »rverc damape in 
the bram tem alni >howed maried spinal 
cord chanpeN In KveraJ animal cecrons 
of the anicTi' r horn were chromat Hied in 
the cctvutU repi n aJthcuph tbe postenor 
homi wer m» re laNolNTd \ ratlwr pond 
oirrelatton wa» drawn lietwreo scixni> of 
cs lopatb Iop> and depree of motor disability 
in the iirst ? dai after c nvro ion The ani 
mal showing marked spinal motor weakness 
al*-! exhibited the mo^t structural damape in 
the j trial onl ThiHe which showed no motor 
svTnpt ffTis on the vcond lai had no chrom 
alnl\-«is in the antern r horn crlJs. 

i mtn 1 xhibilctl no hrocrutolv^s- TTk 
K- ca I nal fr-mcrating neuron found in nor 
maJ adult brain was not en ountcml in the 
n a meu -cd nirol puin a piz d the pre 
*ent fcnex. rbo< were wun" •cTualb mature 
animal mbi h had n t attained maximum 
pTOWth The anirrul which ha 1 rTcn\ed n 
anc'lhc'ia h woi a much damape as lho«< 
aneslhetuml 

Hem 'rhare wa> on unimpi rtant enmpn- 
rrent if the luth --i piaure after expen 
nentaJ mu m HcrrKrTha'*o mollis 
\Tn, <**ull and inumilicant points of bJeeilin- 
inlo the metun-m r outmle tbe dura rrutcr 


were encountered in a Dumber of the puinea 
ptps after strong blows upon tbe bead Ex 
tennxT memnpeal bleedinp occurred on]> in a 
which were killed b\ blowx IntramcduHarv 
bemorrhagei were found in 4 specunens re 
cemnp \Tn strong nonfatal Wows. In i a 
few petcchuc were located In tbe antenor 
i hsUm tit bspolhalamus, rentrum cd tbe cor 
nu callosum and upper crrxncal spinal cord 
In the others, small Interstitial bmorrhages 
were foutwi in tbe ctmcal and thoraac spinal 
cord Thecxlopatbolopicchanpes undcrdiscus- 
sion were ncxw as.*ocutcd with hemorrhapes. 

No exxdencc of brain edema due to strikinp 
blows ujHm tbe head was obscrxxd In tbe hu>- 
toloplc preparations. \t no time after con 
cu< ion dnl a marked glia reaction oppear 
kftcr I week a fimitcd profiferatioo of a5tn>- 
cxnes was observed In the animal rrceivinp 
tKe stronprsl bl6ws but the microgUa ap- 
peared to be no nwre numerous than in 
coQtrols In this respect as wed as in absence 
of hemorrhape and lack, of exldcncc of edema 
the hatepatholojo after pure coocusmoo was 
unlike thit after a<phiTUUon (:5) 

PUCTSSIOS 

rrrvious ortlde* dealing with hJ loJogie 
chances la the brain after conditions desiR 
nated as coDcimion ha\T mealed \anoud> 
noalimUcms ceil chanpes, fiber changes and 
small bemorrhapw L%*cr\ such stud> which 
has been found m the Iiienture u open to 
cntKi>m On the face of the availaWe reports 
It 11 impo lUc to amv'e at an\ other con 
UusK>n than the \apuc notion that concu ion 
inv'ohTs wTdr<f read and peneralired pnmarv 
an 1 «e<tmdar\ cell and tiber drpcpcr a tlon othI 
betnorrhares a"amst this is the view of other 
wnterv that cuncuxion i purdj functional 
with nu anatomical sub«lraium 

Tbe haze lifts connilrTabl\ with realization 
that m onl\ one instance (S) have inxTsli 
paiors discu-dnp hiftol ipic chan^rs in con 
cuN<ion defined the latter term In all cases 
in which hemorrhapes ore dc<CTTbcd as part 
of the concu >ion racturc it is clear that 
while such heraorTnapts art an inbcaltOQ 
of the sexmlv or pe^untv of Ibe in;ujj 
the) do not neccsiaril) bear further rela 
tionslup to tbe ctndiUon of coocusucm that 
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may have occurred The extensive TIuret 
hemorrhages which Berner (a, 3) has con 
fused with concussion attest to the sever 
ity of the mjury Berners material con 
Eistcd of postmortem cases m which patients 
died as a result of head Injury But the injury 
was certainly not pure concussion It was 
concussion plus traumatic mterahtial hemor 
rhage The former (in its true sense) as well as 
the latter may have been instrumental m 
causing death. Much the same comment 
applies to NeugebaUer 8 worL Many of his 
patients were perhaps more mtensely injured 
fhan Berner s and consequently the h^or 
rhages were somewhat more generalised m the 
bram stem The excellent mvestigabons of 
Schaller Tamaki and Newman (20 21) of 
the genesis and significance of multiple |)ete- 
rhia) hemontages are likewise beclouded by 
the unfortunate misuse of the word con 
cusaon when the injuries clearly were com 
pheated- Autopsy studies serving as the basis 
for elaborate theonca of circulatory disorder 
in the so called postconcussional state e g 
Fnedmsjin and Rosenhagen are similarly vitj 
ated by comphcations and doubtful concussion 
Reports of cdl and fiber alterations are 
gapingiy open to enUosm (4 6 12 15 19 
22) The mjnnes were not concussion or were 
not dcscrib^ and hence cannot be evaluated 
as concussion the methods used were made 
quate and controls were lacking 
Nimicr wrote of a single case of suiadc by 
nfle bullet through the head as concussion 
Whether a concussion existed or not he was 
unable to find microscopic leszons upon his- 
tologic examination of all parts of the bram 
outside the path of the bullet. Recently 
Denny Brown and Russell were unable to 
find evident imcroscopic lesions m the ma 
tcnal from their acute animal cxpcnmenls. 
These and other wtmila.r reports do not mean 
that there were no changes but simply that 
the nature of the examinations was such that 
changes were not revealed The work of 
Koch and Filehnc has been ated as evidence 
that concussion can occur without anv anatojn 
ic changes but it is not dear that these 
workers used a microscope. Nor is it dear 
that the condition which they and others pro- 
duced by striking many light rapidly re 
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peated blows should be considered analagous 
to the concussion produced by one severe 
blow, whether this is the initial one or not 
The results of Jakob and of Brunner arc the 
only ones which merit detailed discussiOD 
Neither mvestigator defined concussion but 
Jakob did give descriptions of the gross func 
bonal effect of blows. In most cases these are 
Buffiaent to serve as a basis for characterizing 
the blows as concussive or nonconcussive 
Jakob studied the central nervous system of 
14 rabbits and 3 monkeys removed at vanous 
times after the ammals received one or more 
blows on the fixed head In the rabbit senes 
he found no microscopic changes m 3 animals 
which died within 2 minutes after concussive 
blows were' struck Neither did he find 
changes m i ammal sacrificed 24 hours after a 
nonconcussive blow The remaining 10 am 
mals received from 3 to 84 blows, the larger 
number beuig dehvered over several days, 
and were saa^etd 6 to 81 days after the be- 
ginning of the experiment. The most con 
stant alteration was degeneration of nerve 
fibers. Gha changes were quite regularly 
found They were either regre ss ive changes 
and prohlcfadon or aggregation of d^bns- 
goi^i gha m vessel sheaths. Nerve-cell 
changes were found m 6 animals from 6 to 59 
days after the first mjurv In 3 of these m 
stances concussion had oeen sustained m 2 
others it was doubtful and m 1 which re 
ceived 29 blows it was absent- Of the re- 
maining 4 rabbits i received 10 blows no 
concussion was killed after 13 days and 
showed fiber degeneration i recei\’ed 3 blows, 
no concussion was killed after 31 days and 
was studied only for Mardu degeneration 
which was present i received 5 blows con 
cussion was killed after 150 days and showed 
fiber degeneration the last received 84 blows 
no concussion was killed after 81 days and 
showed very many scattered small hemor 
rhages with softening of different ages and 
gha proliferation with ameboid glia present 
The fiber degeneration which Jakob found 
was heaviest m the medulla oblongata and 
cervical spmal cord particularly m the longer 
ascendmg and descendmg tracts. Above and 
below these regions it tended to grade off 
Degeneration was visualized by the Marchi 
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method. The hlitoJo^c reaction a«ofnpan\ 
Ing degeneration as shown lij other methods, 
was described at length. The nerve cell 
changes were duTuse In the two 6~da\ aol 
mall, for Instance profuse chromatolym was 
reported b all of the basal nudei thalamus 
red nudeus pons, medulla oblongata and 
anterior bom of cm-ical spinal cori It was 
especially se%TTe b the cranial nerve nudn 
of the medulla oblongata. 

It is esodent that Jakob s findings in reganl 
to cell changes are at variance with those of 
the present work Some of the disciepancj 
ma> be r consequence of the rather Impmcli 
cal method of Inflicting injur) wbch Jikob 
erapbvrd Most howc\Tr appears to resull 
bccau.ie JaVol s anlmali were not fised b\ 
perfusion and because he did not qsc controls. 

Jakob used 3 mookns for coocus«oQ a 
fourth as control The control died and the 
central ncr^-oua nitcm was rcmo\-cd whBe 
the animal was sUll warm All the niQokc>t 
receiNtd multiple Wows doubtful concusskm 
tad preseaied the complications of Infection 
and malnutnthn Tbe\ were killed R 16 and 
44 da^ after the bjun necau*e of the com 
plicatbni whkh were ag-raN-atcd after the 
injury Jakob felt that be could report ooK 
00 the Marrht degenerati m which was prr* 
ent as in the rabbits 

llninners pnman interest was coacussjon 
of the Inner car lie u<cd 7 guinea pigs 
trfling repeated blows on the itred head Tbe 
brain tlem and cerebellum of 4 were studied 
histcl »m'all\ b\ t method for \L»l bodies 
mb (Inc Rumea pig wa used as t cnatrol 
for thc-e hi lofogic sluibei One animal was 
Lillcd J ta\'s aft r sustaining 10 Mows. Here 
(here mere glia han-cs neumnophagia, and 
mall brm rTh3'*e» in the luf^rmliim acusU 
um and drgcnrriti.m of tIIs of the cochlear 
an 1 rstilmbr nnrlei \ second ammal re 
nvni 111 ns m j dsvs and was racrificed 
^ b» after the tint It was perfused- Thenc 
were gha than-es and bgbt ^roraalolytts In 
the ctvhlear anJ sTSlibubr nudci espwaallj 
n tbe metbal vestibular and STntial cochlear 
nudci The small cells tvere the onls ones 
»a It Ic affected the large and medium sired 
reuroas mere nnrmal The tbrd ammal suf 
fertd 0 blows I erfoinn was performed but 


tbe author stated that fiution was sn poor 
that the distinction between patholog) awl 
artifact was difDcuIt ChromatQl)sn> glia 
changes and neumnophagia were seen with 
certainty onl) in the region of the large cells 
of Ddters nucleus. Titc last animal was 
struck 15 blows and killed 74 daja bter Small 
hemorrhages of old standing thought to be 
the result of diapcdcsis were found in the 
brain atem Surroonding cdls were unhannetL 
Atidfsprcad glia prollfefatwxi and chromatoJ 
vsu of nerve cells were obscn-cd In the brain 
stem Here again tbe findings differed from 
those of the present work and urwloublcJly 
for tbe same reasons whfch were applied in 
the mumt of Jakob 1 work True there was 
a control animal but the controlling acti\nlj 
apparently went no further than just that 
Two of the experimental animals were per 
fu<ed but the perfusion technique must hare 
been inadequate nnee by the authors ad 
mission one 0/ these was very poori> fixed 
\ further entiosm of Jakob s and Umnoer s 
reports is their faHore to relate anatomic 
lunges of tbe posteoncussion period to ana 
lomic and phj-jlolegic changes of cemeusdon 
This correlation on be drawn m our work. 
Results of prtMouslv published phj**»olosic 
studies art ccanpatllile with the correnU) 
reported concussional ancl poJtconcimlonal 
histologic findings. Groat Niagoun I>c> and 
\\iodle(io)obsmTUthat In brain concossloo 
of tbe cat eraLabdit) of such aupranuefear 
motor regions as the cerebral cortex, 
ibalamu and brain stem tegmentum was 
decreased while (uDctiooal alteration of cells 
of cranial motor nudei sras less constant and 
less severe Nerve fibers In the brain rarcK 
cihibitcd decreased conducUnl) H> compar 
ivm ol certain reflex acimt> irilb the cadt 
abBit} of the cofTC«ponJing motor cell group 
in the brain stem it was condodetl that re 
flex inactivation In coocusuon was due pn 
manly to fnlcmeuronal dj-sfunction 
Our InaWUl) to hnd marked damage of 
oerve tiljcrs or tJicir mv-cUn sheaths after con 
CttssKm ran be correlated with lack of func 
tional changes (hir phonologic studies 
lemon tratlng only slight and transient Im 
palrmcat of eintal ditj of primary motor 
neurons ore m full accord with the present 
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finding of little or no structural change m cdla 
of cranial motor nudel The structural changes 
were indeed confined to intemeurons which 
maj be the reason for marked impairment of 
function shown by our physiologic studies 
Not all interneurons of the brain appear to 
be damaged b> concussion at least, we were 
unable to observe frank changes in all This 
was notably true of the higher centers and the 
cerebral cortex. An effort was made to report 
damage only when by careful comparison 
with controls it seemed unequivcxal In 
many instances we could find neurons which 
we diought exhibited structural altcratioas 
but which m normal material, possessed 
irregular or indistinct Nissl body arrange 
ments That we may have been overly cau 
tious has been demonstrated m the cerebral 
cortex The larger pyramidal neurons In the 
monkey cleariy sho-t^ chon^ after con 
cussion (i 1 ) although examination of the same 
neurons in the guinea pig left a feeling of un 
certamty Little has been said of the small 
nerve cells. It is difficult to tell when they 
are affected because many have scanty Nissl 
material normally Poaalbl) careful cell counts 
in selected regions would reveal fewer smell 
neurons after a week or two 
The present observation of immediate ceU 
changes is so far as we have been able to 
determine, new However it is not surprising 
to find disorganization of Nissl bodies e»- 
peoaily the large flakes of large neurons m 
concussion others (i) have demonstrated that 
Nissl bodies have a structural representation 
m the unfixed nerve cell and can be caused to 
stratify by centrifugation In our expen 
ments these bodies did not become stratified 
but they apparently were fragmented and 
otherwise affected by the force appUed What 
IS rather surprising is that not all nerve cells 
in a group of functionally similar neurons were 
equ^y affected by the blow This is conr 
latcd with the fact that, later chromatolyais 
was found m only certam cells of a group 
The nature of the disability which hes at the 
bottom of the altered function m concussion 
can only be guessed, for the relation of the sub- 
tle immediate histologic changes to the func 
Uoofll phenomena is unknown These histolo- 
gic chMges do serve as visible indicators of the 
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ravages of a concussional force and they mark 
the points at which postconcussional loss of 
cells will occur The number of cells lost in 
postconcussion is probably only a fraction of 
the number functionally altered m concussion 
It IS reasonable to suppose tentatively that 
all the neurons are exposed to the concussive 
force to some degree that certain groups of 
are more susceptible than other cell 
groups and fibers and that depending upon 
their condition at the time of apphcation of 
the force some of the susceptible cells are 
irreversibly injured This number vanes 
directly with the intensity and number of 
concussions but probably is automatically 
confined below a definite upper limit by the 
intervention of death if the immediate cell 
damage attains a certain lethal level The 
part which the neuron loss might play m the 
post traumatic condition following pure or 
coi^hcated concussion is debatable 

Though the word concussion has served 
only as a source of confusion in the past there 
IS no rtfison why it should not be redeemed 
and employed to denote a discrete and qiea 
fic, though transient pathologic condition 
At least such would appear deaoiable pending 
additional information and expienence At 
some arbiLraiy state, concussion passes mto 
postconcussion Only in uncompheated con 
cussion can the functional course of this 
transition be seen It is the time when the 
subject begins to react to mcoming sensor}’ 
impulses at all levels It is only later in post 
concussion that frank degeneration of numer 
ous nerve cells can be seen The significance 
of the cytopathologic alterations of concussion 
and postconcussion has yet to be determined 

suumahv 

Bram concussions were produced m guinea 
pigs by sinking blows of graded intena^ 
with a pendulum like apparatus Most am 
metis were lightly anesthetized with chloralo- 
sanc and were permitted to live for varying 
periods up to 3» days after concussion The 
animals were then anesthetized with nem 
butal and killed by perfusing the heart with 
lo per cent formalin Brains and spinal cords 
were sectioned serially and prepaid for his 
tologic study Staining was controlled 
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In t few eipennicnta the br*ln wmi fixed 
by perfosion with formalin within a few 
seconds of the time a conaiasii'c blow was 
struck upon the head. SignlBcant alterations 
in arrangement shape and siie of Nlssl bodies 
of neurons were observed in these spedmens. 
TTm Niasl bodies of some of the cdla appeared 
to be fragmented and disarranged by the blow 
In other cells their partkles ga\T the appear 
ance of aggluUnatiCFn Man) neurons re- 
mahicd imafiectcd Similar changes were ob- 
served In animals killed b> strong blows and 
perfused immcdiatelj as well as in others 
which lived for a day or leas after the blow 

In less than 24 hours after concussion 
chromatolysii of certain neurons began By * 
days many cells showed marked changes, 
reaching maximum intensity by the 6th or 
8th day Progressive chitanatolyiis cul 
mlnatcd in destruction of some neurons but 
not all were affected so seN*erely Chroma 
toiysb after concusnoo differed 6i^l0cantJy 
from that observTd after sectioning nerve 
nerve fibers and that seen in asphyxia. 

In most of the experiments, ner.-e fibers 
and mytUn sheaths appeared to hAvt recaved 
little if any damage. In those specimens 
which were struck ^ most severe blows a 
vunahle amount of swelling was observed m 
myelin sh eaths, especially In the lower medulla 
oUemgata and upper cervical spinal cord 
There appeared to be no correlatloa betwee n 
fiber damage and the celiolar changes. 

All neurons w ere not equally affected m 
concussion. Primary afferent and primary 
efferent neurons of the cranial ganglia and 
cranial nerve nudei were practically un 
affected. AO concossivc blows Induced changes 
in the Isteral vestibular nuclei and the 
scattered large neurons of the tegmentum of 
the midbrain pKxis and reticular formation of 
the medulla oblongata. Wth Increasing 
severity of concusskm the red nude nuda 
of the trigeminal qiinal tract medial vestibu- 
lar and cochlear nudd becaine mvoivecL 
Large pyramidal cells of the cerebrum under 
went aiterationi but did not show chroms 
tolysjs. The basal ganglia and cerebellar 
cortex appeared to be unaffected The 
amount of damage was proportional to the 
strength and number of blows struck. 


Hemorrhage was an unimportant com 
ponent of the pathologic picture io and after 
concoMicm Rarel> was lotrameduUary bem- 
orrhage noted and menmgcal blcedlngoccurred 
only in 3 animab killed by blows. The cyto- 
patboiogy was not the result of hemorrhage. 

The cell changes obacrvtd In concussion of 
guinea pigs are in every way compatible with 
the functional observatiocs io and after con 
cusaion of the cat Studies in tbe mookey 
now m prtgren show smiflar results. All 
eipcnmcnts were thoroughly controlled. 
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Crete were re^xmslble for the irounds ia 569 
patienti, or 57 8 per cent of tho*e womided. 
The fra^enu recovered viried In il» from 
minate petticki to ptece* weighmg u macb 
u A pound but VT are induied to believe Uxat 
tome of the contoiknii and fracture* were Id- 
flicted by even larser piece* of conoete Rifle 
and machine gun ^ accounted for Injunes to 
36 X per cent of patient* and 3 29 per cent of 
the pwenti were wetunded by both fregmenU 
and gunfire. \ atiou* other fnstniment* of 
war such a* thermal agent*, bayonet* and 
nrord*, cansed the Injune* of b t per cent of 
patient* (Table 11) 

TTPEB or wouicna 

There ts no catisfactory clasnficatlon for 
wonmis inflicted by mltsde* which vary *0 
greatly in aue thape, velcxaty temperature 
and conxittency Some of t^ patiiait* bad 
received iprayi of amaD fragment* and all 


eitmnl tie* wmoccarfooially involved Tbe»e 
amaD fragment* penetrated to dlflerent dq)tlt* 
*ocQe co^ be ptcLed from the ihm, some 
could be felt under the ikin and other* were 
detected only on roentgenologic esamlnatioo 
lo foefa ca*e* it was unusual for the fragment* 
to disrupt the blood vta*el*> nerve*, or bone* 
although the )oint» were ocauJonalJyinvolved. 
^lany of the*e imall wound* could to properly 
designated a* puncture wound*. 

\cry rarely encountered were the cleanly 
cut lacerations. The skin edra were usually 
irregular m outline, ragged dirty and scene 
thne* burned. The invcuNTment of the mder 
l>’uig tissue* was not necessarily related to the 
aue of the atm wemnd since the fragment may 
have turned and presented a amaller or larger 
diameter after penetration of the akin As 1$ 
well known in bullet wound* the wound of 
eiil wa* larger than the wound of entrance 
although in some case* both wound* were 
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small and healed proraptlj More than half 
(50 9%) of the wounds were 3 centimeters or 
more in diameter and many were as much as 
400 square centimeters m area. In some pa 
tienta large flaps of flVin and subcutaneous 
tissue had been avulsed or turned back and 
m a few lacerations of the akin fascia and 
mufldea, espeaally in the arm the buttocks^ 
and thigh had resulted m large gapmg wounds 
which gave the appearance of great loss of 
tissue If the wounds mvolved the de^ fascia 
or deeper structures they were classified as 
deep wounds and those in 72 5 per cent of the 
piatients fell into this category It will be 
shown later that mjunea to l»ne were sus- 
tained by 36 83 per cent of the piatients. 

LOCATION or WOUNDS 
Statistical tabulation of the wounds showed 
that the lower and upper extremities were in 
volved approximately equally and that in 
12 85 per cent of the patients both the lower 
and upper extremitiea sustained wounds. 
There was very little difference m the number 
of wounds of the two sides except m the shoul 
der arm and thigh where wounds of the right 
side predominate (Table III) 

The arm was most frequently injured 2648 
per cent of patients having wounded In 
this area wWe the elbow was least frequently 
injured. The hand was mvolved in 19 74 per 
cent of patients a \’ery high inadence consid- 
ering the comparatively wmiill surface exposed. 
Among the patients with mjunes of their 
hands there were ten whose hands were badly 
mutilated when they attempted to return 
enemy grenades or to recover those fumbled 
by our own forces 


raACTURE 

Two hundred thirty five patients who had 
extremity mjuries of the soft tissue had alitn 
sustained fractures. One patient had suffered 
a dislocation of the cIInw while 2 patients 
sustained a fracture dislocation of the hip 
The percentage of patients with compound 
fractures was 92 Very'^often multiple frac 
tures were present In the same individual In 
Table the >Tinou3 bones of the extremities 
are listed with the number of fractures com 
minuted compound or simple in tj^ie 


TABLE VI — DISTRIBUnON OE FBACTUSEB IN 
235 PATIENTS 

Nnbo 

cdcobIi^ NoBb« Nomtier 
tjiftara otad contKnad ilmpla 

ScapoU 18 ij I 

CUvide 797 

Hcul and neck of huiDcnis i* 11 it 

9talt of faummu 47 19 45 1 

Radhu 19 13 18 I 

Uln* 38 »4 30 8 

Caipala, meUcaTpalt, and 
phalangta S» 37 5> 

rdvk bona 7451 

Head and nocL of fanor 4139 

Shaft of fomir 30 99 *9 i 

Lower femor 1 1 

Patella 999 

TlUa 31 13 90 I 

Fibula 19 5 10 t 

Taml boM* 7361 

Mctatamk and phaUst^ 8 6 7 i 

Total* p)t tgt 970 99 


GENEHAL TBEATUENT 

The arrest of hemorrhage and the treatment 
of shock were of course given primary con 
sidaratioD Tourniquets and pressure dress- 
ings usually controlled the hemorrhage m 
oiUy a few m stances was it necessary to hgate 
a vessel m order to stop the bleeding and this 
was done dunng the treatment of shock The 
combination of circumstances which necessi 
tated operative intervention in wounds of the 
extremities before adequate treatment of 
shock presented itself ra^y 
When a patient m shock was admitted to 
the ward morphine sulfate was gii’cn hypo- 
dermically for pain if necessary unless the 
patient had been given this drug previously 
and recently External heat was applied and 
the foot of the bed elevated Plasma was ad 
ramistcred in Buffiaent quantities, as many as 
8 umts being given to some patients very soon 
after their admission Arrangements were 
made for transfusion of blood 
To all of the battle casualties admitted to 
this ship (984) nearly 500 units of plasma were 
administered We could not determme the 
exact number used in the treatment of pa 
tients with mjimcs of the extremities alone. 
Most of this plasma was given during the 
first 2 day-s 

Nearly all of the patients In shock had lost 
blood and in this ty^ of patient there is no 
adequate substitute for whole blood transfu 
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TABU vn — AUFUTATIONB PETtPORUED 
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uons. Zo ratny iiutjuim there yru < •LrflLin^ 
(MereBce In rtsponse to plumA and blood. 
One hundred fiity-sevcn tran*fu»iofii were 
given all by the indirect method There wo* 
but one serKius tronsiutktn rcactk)n 

In ttimmaiy the relief of pain apprehcn 
lion and fetr the control of hetnorrhaA and 
the restoration of bodv fluid* by the adminU- 
tritloa of pluma and whole blood were eon 
iidered prere^juirile to the definlthre treat 
ment of wouadi of the extremities. 

TREATlCEfT OP HtJUinj* 

When Indjctted, roentgenologic atodic* 
were made before the patient wu brought to 
the operating roortL The surgeon was aware 
of (he presence of oKtaliic foiWga bodies and 
(ractureo, oikI of nerre, tendon and \-mscular 
invoKxinent. 

The skin furroundlng the wound was washed 
thoroughly with soap and tterQe water The 
wound was then brl^ted with copious qnan 
tides of fterile non^ aalme solution. The 
rtceases of the wound were exposed with the 
sterile gkrved hand so that all ports of (be 
wound could be adequately Irrigated ond 
cleansed. It was ania«ng how freouenUy 
dirt, gruo, piece* of dolhmg sand and burnt 
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tiasuc were found in the depth* of the wounds 
and in crmces ahlch could be disdosed only 
by the finger* or an ln*trument. W c feel that 
the argiunents agaimt the Irrigation of wound* 
of the citremftiM ha\T little ba*fs in fact and 
we know of no other way In whkh a wrmnd 
can be so wcU cleaned 

The onm wa* then draped and preparation* 
were made for a surgical procedure under 
aseptic condition*. The *kla edge* were 
trimmed and nooNdable muscle and fascia 
were excised Bleeding point* were carefully 
clamped and ligated usually with fine plain 
catgut The depth* of the wound were then 
exposed and impeded again in order to he 
pO(dti\e that no dibn* remained. Vaseline 
gauxe was then placed In the wound, following 
which a large itenJe dietsag was tnogly 
applied 

Tendon suture wa* found very infrequently 
to be indicated in these freih war wound*. In 
most of the large prmmd* of the band and foot^ 
and in some of those of the forearm and leg 
the tendons were badly avuUed and were b^ 
wnd any poaaibOity of rtparr They bad to 
be excued often with the wger* and ton, but 
b routine dHiridement the rrcwn of tendana 
wa* a* conservative a* poiBble- ^'ben the 
toQdon* were btact but e xp osed it was decir 
able to cover them In * instances this wasdone 
In our cases by a sliding skb graft The only 
tendon repair in this group of piatient* wu on 
a patient who had a dean wound of the leg 
with laceration of the tendon* of theperoncu* 
longu* and the pcroneu* brevi*. The tendon* 
were appronouted with aflk and the wound 
wu portiallv dosed. ImmobOUation wu 
nudntolned by plutcr 

Primary suture of a war wound although 
It may appear dean and lultabie for such 
treatment hu been found to be boxordou* 
and la rarely warranted under the prevailing 
drcumatance*. We have observed a few 
wound* that were sutured before reaching ns 
and in a high percentage of cases they became 
infected and broke down 

UTiat ibould be the policy b regard to the 
removal of mctalhc fracnenU and buHcU? In 
many cases they are diiccrvercd and can be 
removed eaally during the dibridement This 
b desirable We feel that It 1* not wise to 
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Fiji Pbotofnph of pctknt who w»i*dmltted •txQ after Injury Thk photognph 
Qhntmtet tome of the probkoti eaooantctcd la cariat for lar^e uombm of fr^ 
cuotldcs. 


make an extensive search for a foreign body 
opening new planes and traumatmng tissues 
and that it is better to leave them until a later 
date If a metallic bod> lodges just beneath 
the skin and Is tender it becomes advantage 
ous to remove it, and it Is necessary to remove 
those that impinge on large vessels and nerves 
In most instances the removal should be un 
dertaken, as indicated only when the wounds 
have healed and the possibility of infection 
13 remote. 

Even soft tissue wounds of the eitremities 
require Immobiliration On this ship such 
immobihiation has best been accomph^ed by 
the use of plaster splints and casts The In 
crease in comfort the loss of fear and appre 
hcnsion and the acceleration in rate of recn 
peraUon after immobiliiation have been re 
peatedlj demonstrated 

CnEirOTHERAPY 

Probably no other group of drugs has ever 
b«n receii’cd with such widespread acclaim as 
have the sulfonamides. Loured morbidity 
and mortahty m both battle casualties and 
ncadents of avil hfe have been attnbuted to 
the efficacy of the sulfonamides. In recent 
months, however some doubt has arisen as to 


the value of these drun m the treatment of 
war wounds when applied topically or when 
administered for their general effect or by both 
methods. Because of man> factors it was not 
poarible to determme with accuracy the effect 
of sulfonamides consequently more than a 
comment regarding their use may be mislead 
Ing We have ol^r\-cd man> wounds into 
which has been placed sulfonamide and m 
some of these the powder had become caked 
there was much discharge and the tissues apn 
peared indolent Removal of these lumps and 
the deaijsmg of the wound were followed by 
rapid and marked improvement. We beheve 
very strongly that if sulfonamides are to be 
used for tcpical apphcation the more readily 
soluble forms should be used and then only 
with great care so that the drug may be dis- 
tributed evenly throughout the extent of the 
wound and not dumped m so as to act as a 
foreign body The absence of spreading pyo- 
genic infection and septicemia m thi^ group of 
patients was noteworthy and it is possible that 
these results were achieved to a great extent 
by the use of sulfonamides It has been our 
impression however that occasionally there 
has been so much rehance placed on the 
effica^ of sulfcmamides that the accepted and 
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ric- BoatieiMCtui of fnctorcd f«trr tacfa 
dm IIm flxtCTw\ onmfiToCue to oftoi prwnt o the 
emu poun d (r*ctares of batik CMwIiin 


time proven metbodi of turgictl cue htvt 
been neglected ^ e are indined to attribute 
a large portion of tbe resulu described to tbe 
Uberai Qse of plasma, blood traoriusona, and 
to tbe treatment of the wounds by tbe meth- 
ods outlined m this paper 

PEfiiPitiRAL Mx*\i Dfjtnirts 
Injuries of the peripheral nerves occurred in 
511 patients, or 8 j per cent of the ptUeois who 
were wounded m tbe eitremlLles. Tbe radial 
nerve was the moat frequently involved of all 
peripheral nerves, mjunet to it constituUoR 
30 per cent of the peripheral nerve injuries, 
snd it was traumsllzed nearly twice as often 
as tbe ulnar nerve (Table rV) This finding is 
consistent with the fact that the arm was the 
moat common site of injuty the high madcnce 
of fractures of the humerus, and the known 
vnilncTsbUity of the mdlal nervT 
In approiimately half of tbe peripheral 
nerv'c mjunci the loM of function and sciua 
tion was not complete TTiese were diatfied 
as cases of partial avuMoo or contusion of tbe 
nervTS. TTie remainder of the coses were 
put In tbe rtiswficatloo of complete avulsion 
of the nerves. 


Thirty four or 64 i per cent, of the nu 
injuries were caused by fragments while 19 
35.9 per cent were caused by bullets. T* 
nerve injury was associated with a fracture l 
19 cases. 

In no case were tbe circumstances lultabl 
for primary nerve suture. Contracture* 
prevented by tbe use of splints and cast 

mjDOIES TO lAHOE \TSSELS 

In avulsion of an extremity and In st 
crushing Injuries there b naturally Involve 
ment of tbe large vesocb to the part. ^ e wen 
surprised at tbe «nia11 number of patient 
whose wounds were primanlv injuries of the 
large vessels, however Undoubtedly y 
combatants succumb to hemorrhage before 
they reach a medical activity and powbl> 
some of tbe citmnltle* whiti had been re 
moved before tbe patients retched us (Table 
Vni) were amputated because of vescular 
mjutiea. 

There were but 9 cases winch we could das- 
iJ> as Injuries to large blood vessels- The sub- 
clavian vein was Injured once and foQowing 
a secondary bemorrbage, was partially oc 
eluded by suture (Table V) 

Tbe rtxnainlng 8 patients sustained bjuries 
to tbe veaseb of tbe lower extremity 4 to tire 
femoral and 4 to the popliteal In 7 of these 
padeots gangrene occurred and amputation 
was Inevitable. In one patient fodowingliga 
tloo of tbe popbteal von because of bmor 
rhage arculation In tbe foot gradually Im- 
proved 

Patients with mjancs to the large vessels 
presented mdividuiil problems. In some cases 
the vessels were ligated immediately to con 
trol beTnorrhage In others extravasation of 
blood occluded the vessels aixi stopped the 
hemorrhage It was found that after replace- 
ment of kit blood, and control of hemorrhage 
amputation usually could be deferred untQ tbe 
formation of a line of demarcatioo betwee n 
healthy and nonviable tissue. 

We are occasionally asked if sutunng of 
wounds of large blood vessels has been at 
tempted. In the wounds whkb we havT teen 
the vessels were damaged considerably the 
wound edges were verj Irregular the ends of 
tbe vessels sonie times were retracted, and tbe 
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Fig. 3 Roentgcoogrina of b* 41 y amtlUlcd loot whkh 
the ezteoilTe dimage ceuiwtj bv tame mbiiks. 
Tbtae cuo proeat problenxi Ih regtra to tratraeaU 


surrounding tissues were edematous and cc 
chymotic. The possibilitj of infection was 
great In short more unfavorable conditions 
for the restoration of the continuity of a blood 
vessel are hardly imaginable. 

The following case illustrates some of the 
problems encountered 

A pnvmtc fint cUss, U.S Marioe Corps reserve 
ired SI >can was admitted on February j 1044 
He had been struck In the left thj^ by a t^Uet on 
the preceding day Several honn later a corpsraan 
reached him and administered plasma, hlore plas 
ma was given at the first aid statkiD 

rhjTlctl ciamination revealed a lai^ well de- 
velop^ man who was lethargic ana responded 
poon> Temperatnre was 104.4 de g re es Pulse rale 
was 140 pCT mlnate Respirations were a6 per 
mlnnte There was a small woond on the lateral 
aspect of left upper thigh, a larger woimd about 3 
centimetcn in ^metcr niedial to the femoral ves- 
seb Blood ooied from both wounds The entire 
thigh was edematous ecchymotlc, and tense The 
left leg and foot were mottled and cold. Pulsations 
could EK)t be fdt in the pophtcal doraalb pedis nor 
In the posterior Ubtal artery Examination b> means 
of the X ray was negative Er> throcjtes numbered 
I 770 000 per cubic mllUmctcr of Mood Leucocytes 
numbered 7 850 per cubic mfllimeter and the bemo- 



Flff. 4. Roentgenogram at a foot which had sustained 
gonihot wound In tai^ regkm. 


globin estimation wai 6 5 grams per 100 cubic cent! 
meters of blood 

Two liteis of glucose solution and 2 unit* of pksma 
were given Immediately Solfathlaxolc therapy was 
Btart^ b> mouth and gas gannene antitoxin was 
given A firm dresalng was ap^led to the wounds 

The general condition improved slowly and the 
ecchymosis which extended to above the inguinal 
ligament, began to recede. The lethargy decresised. 
Tne left foot and leg became cyanotic to the midJeg 
Three UansfuskiDS of 500 cubic centimetera eaoi 
were given 

On February ii 194s, when the patient was dis- 
missed from our care the temperatuie was normal 
the swcUiog and ecchymoab of the thigh had disap- 
peared the wounds were dean and were healing and 
there was a definite line of demarcation at the tmd 
le^ We felt that amputation could be p^ormed 
with a greater degree of safety at the coneJuswn of 
thia penod than at any other tune 

■rerANUB TOXOID AND BACIU.U8 ANTITOXIN 

Although these patients had previously been 
giv-en a booster dose of tetanus tosoid before 
they went m combat it was our pobey to give 
all wounded an additional dose when they 
came aboard unless one had been given else 
where subsequent to the time of injury No 
case of tetanus developed in this senes mdi 
eating that tosoid is of value and produces an 
Immumty to tetanus. 

Gas bacillus antitoxin was administered as a 
prophylactic measure to some patients how 
ever ^e greater majonty did not receive any 
Of 7 patients who developed gas gangrene 
only I had been given the prescribed pn> 
ph;^ctic therapj We arc unable to draw 
conclusions concerning the cfEcacy of the sc- 
rum from a prophylactic standpomt Inas- 
much as the only cases of gas gangrene that 
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we encDuntercd were in petienti with large 
deqi woondi, wo believe the andtnrin thould 
be ^ven to patients with woimdi of that type. 

In thoae patients developing gai gangrene 
we employed terum In adei^te amoonta 
along wrthvmnoni other therapeutic meaaorea, 
Le. surgery cbcmotheripy penkQlin and 
transfusouA. Ita value as a thmpeude agent 
could not be determined doe to these vanablea. 

PEificnxiN 

Our eroericnce with pcmallin has been 
limited. It was used ai a therapeutic measure 
in all cases of gas gangrene 15/300 unltaof the 
drug being given mtramuaculariy as soon as 
the duigpi^ was made. EsTry 3 hours there 
after a alinilar amount was given by the same 
route until the pa dent 1 te mper ature returned 
tononnaL Because so many agents were used 
in an eSort to control this mf^on. It would 
be presumptnoui for os to Judge the value of 
pcnlcfTIln m the treatment of gas gangrene. 
At the present time it is the adjunct to surgery 
that holds the most promise 

OEWKIAL TSXATUEHT OP PaACTUaES 

When large numbers of fresh compound 
fractures are being recaved It Is necessary 
that the most secuH^y injured be treated first 
Those Individuals In tbo^ were given treat 
ment immediately They were trttted by the 
usual measures bdore any care was rendered 
the fracture. While these patients were recav 
ing shock treatment tbw individuals with 
extensive injury to the soft tusue were cared 
for as well as those coming aboard whose 
trauma was of such a nature as to necessitate 
the appbcatkm of a tourniquet ebewbere 
After these had been operated upoo those with 
less extensive soft tiiaue wounds were seen. 

Wound inciment The care of the wounds 
asKKiated with fractures was much the same 
as has been outlined for toft tivue injury 
without fractures. In addidon we have re 
moved small sixrssible pieces of bone or a 
foreign body if we believed they would inter 
fere with r^oction of the fracture. A trim- 
ming operadon of the wound, thorough cleana- 
Ing with soap and water (bdng sure that all 
Injured tracts are washed) followed by ma*- 
iive saline irrigation of the wounds, have gtven 


excellent results in our hands. Innoln^ 
have we encountered a pyogenic infection 
any severity as indicated by the pabent s gen 
eri condition and temperature. We are ol 
the opinion, fmm our observations of ♦ 
cases, that time-consuming massive 
of soft tiasoes is unwairant^ It is physically 
impossible to care for patients In this way tm- 
leas wo are to delay the treatment of otben 
who are wounded- Such delay which would 
constitute days, ml^t lead to well recognised 
cDoipUcations of those wounds not treated 
early 

Riduction If possible, reduction of a frac 
ture was accompushed by conservative meas- 
urea. When necessary Stonmann pm traction 
was used to overcome shortening Pins used 
were incorporated m a plaster cast in order to 
malfiintn ntufactory reduction. All reduc 
tlons of fractures of the long bancs were per 
formed under fluoroscopic control and post 
redoctioo i ray examinations after the cast 
bad been applied were made to check the po^ 
UoD of the (ragmata. 

ImnubUixaHen Frcco our expeneoces with 
these cases plaster rnimobOisatioc has been 
quite satisfactory and was the method of 
choice in treating soch badly comminuted 
fractures as were seen in this t)pe of warfare 
After a fracture had been reduced properly 
and immobihsed by this medium the patient 
was comfortable. Even though the patients 
were confined to bunks aboard a ship they 
could be turned eaiDy Quito frequently the 
cast ImmobBises a wound which was Urge and 
in doae proximity to a jomt therrfore there 
was leas pain and leas likelihood of Joint con- 
Iractuie Some observers believe that aboard 
ship fractures of the long bones thould be 
treated by half pin device* m order that if 
necessary the individual may abandon ship 
more easily and while in the water the frac 
tores will bo immobilized We are unable to 
substantiate such reasoning We cannot sub- 
scribe to the use of these devices becaose in 
doing so we would be discardmg a proved and 
satisfactory method of treatment of a com 
pound fracture merely in antiapuition of a 
situahon very unlikely to arise. The pladng 
of multiple pins in b^thy bone where they 
will be in dose pnmmity to Urge potentially 
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infected wounds is unsound snrgerj Contanu 
nation of the pm holes might taVc place lead 
mg to infection of healtb> bone. The bones 
were so extensively comminuted that it was 
rare to find one fractured m such a manner as 
to make apphcation of one of the devices 
possible 

When patients were ambuJatorj the hang 
mg cast was used to treat fractures of the 
midhumeral shaft. In a few instances we have 
foimd that correction of ovemdmg of frag 
ments was not accomplished because the cast 
would become adherent to the wound dress- 
ing thus preventing traction In order to pre 
vent this we suggest wrapping the dressing 
with a thm layer of oiled silk This wfll pre- 
vent soiling of the cost b> wound seepage and 
will avoid adherence of the dressing to the 
cast- 

Polcntial gas gangrene assoctaled vnUi free 
iure It has been our misfortune to encounter 
5 cases of malignant gas gangrene which de 
veloped m compound fracture (i 85%) In 
all instances the fractures m>olved the long 
bones There was extensive damage to the 
soft tissues and severe commmution of the 
fractures. Treatment of these cases was ren 
dered in the manner outlined. We were im 
pressed with the insidious onset of symptoms 
suggesting gas gangrene We are of the opm 
ion that an earl> clinical diagnosis of gas 
gangrene was not made due to the insidious 
onset of infection as well as the fact that a 
plaster cast p^e^Tnted examination of the 
wound and suiroimding tissue. Because of 
the dela> m diagnosmg this complication, the 
infection had spread necessitating high ampu 
tation of the extremity In order to insure 
earher recognition of gas gangrene, m com 
pound fractures of long bones with extreme 
damage to the soft tissues, we recommend in 
cart{uU> selected cases, a waiting period of 3 
daj*8 between the d6bndcment and reduction 
and immobiliiaUon Such treatment should 
be reserved for compound fracture in which 
the soft tissue has been extcnsu-clj macerated. 
Durmg the intcn*al the extremitj can be 
maintained m position bj a Thomas ^Imt for 
the lower cxtremiti or a Jones splint for the 
upper extrenutj An earlier dia^osis of gas 
gangrene can be made leading to measures 


which might 8a\*e on extremity If amputa 
tion 13 necessary the ate of operation might 
be a low one affording a more satisfactory 
prosthesis. 

AimJTATIONB 

In this senes 34 amputations were per 
formed 70 5 per cent were necessary because 
of irreparable damage 176 per cent for gas 
gangrene and 14 7 per cent for vascular m 
jury In Table VII is listed the site of am 
putation with the number for each part Also 
15 hated the mdication for amputation 

In the battlefield a guillotine type of ampu 
tation may have its mdications otherwise 
such a procedure is unjustified If the ampu 
tation IS performed at a medical unit where an 
anesthetic can be given and where shock can 
be treated preferably before the operation is 
done we believt a flap type of operation to be 
the one of choice The additional short time 
required m domg this operation is not a con 
traindication, for the patient can recei\x the 
same shock care on the operating table as he 
would m bed Skin flaps should be left open 
and no sutures placed m the fasaa if the 
operator beheves they should be left imsuhired 
b^use of infection or potential infection of 
the stump There is no logical mechanical or 
physiological reason to lead one to bcheve that 
two sUn flaps afford an opportumty for mfec 
Uon to locate m the stump After a few days 
if the open stump is dcim a secondary suture 
of the fasaa ana akin can be done m a short 
penod of time It is our opinion that nothmg 
IS lost by performing amputations with flaps 
The many secondary compheations resulting 
from a guilloUne operation lc osteomyTlitis, 
conical stump requiring plastic proc^ures 
and rcampu tation would be avoided 

COin*UCATIO\S 

Infedton Pyogenic infection was present 
in the wounds of 4-3 per cent of patients os 
determined by inspection of the wound and 
the systemic signs of infection In no case was 
there a spreadmgpyogcmc infection It would 
hav'e been of academic mtcrest to culture all 
wounds, but this was not practicable and 
would hardly have altered the treatment 
(Table IX) 
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TABLE DC — COirpLlCATIONB 

DMd 

OmiJTlKfcctn] oaad^BuU iS 

SwTrxMJy btt u ocri m c 3 

Ou tufmtc 7 J 1 

TVocnbopUrU tk 
Pahaonary rrutmHM 

ricurky 

PDCunak 

Not* E>o«t not loclwie nocccJtut conddooi wch •• 
basotbom, pettmolbont, tatncrmnkJ b^iry tt 

Stcondary kemfrrkage In 3 pibcnU eec 
ond*jy bemorriifl^ one of the most dmded 
of all complicatioca, ocoirred. In 2 potlenu 
the hemorrhage rrai controlled b\ ligation 
blood and plasma irere odminutered and the 
paUenti recoN'ercd. One patient, with a large. 
Infected wound of the p^iteai space which 
had been previously pariced in another faciUt> 
had a tecondar^ hmorrhage during the night 
which waa controlled wily after be had bccofnc 
nearly exuinguiaatcd Uter his condition 
unproNTd and while preparation* were being 
made for operation there was another massive 
bemorrhage It was necessary to amputate in 
order to control the bleeding The patient 
died suddenly of collapse 

Gas gangrtmt Tbm were 7 cases of gas 
gangrene an inodence of 1 per cent m 6j8 
patients. Ptasma, transfcnlocis, nmi cfllm, 
sulfonamides, multiple ioosioRs, ana atnputa 
tion were emplojtd In combating this senou* 
infedioQ There were 2 deaths, a mortahty of 
18 per cent In ooe group of patient* who 
were wounded while in the water or tmmedj 
atdy alter going ashore, there were no cases of 
gas gangrene t)ne patient who developed gas 
gangrene was wounded aboard ship 6 pa 
tients were wounded while fighting on land. 

ilisceUannws Phlebitis, polmonarv embo- 
lism pleuris) and paeumonia were seen once 
each as a complication of wounds of the ex 
tremitie*. 

Deeiks In this group of 658 patients who 
had been wounded in the extremities there 
were 8 deaths, a mortahtj of i 2 per cent In 
5 cases the patients were 1 h eximmu on admiS' 
skm and di^ a short time after being brought 
aboard. One of these patients had gas gan 
grene infection of the aim which had extended 
to ht* chest wall The 4 other patient* bad 
extensive multiple injuries, incloding tboradc 


wounds, fracture* of the skull and traumatic 
amputation of multiple extremities, which 
were complicated by profound ihocL 

Of the 3 remaining patients, all of whom 
were under our care for more than i da> be 
fore death 1 died of a pulraonar^ eml^as, 
I of gas gangrene of the leg and i succumbed 
foUondng massive secondary beraorrhages. In 
this stria the mortahty rate of patient* with 
wounds of eitieraitki who survTied the first 
day ahoord ship was 0.4 per cent 

Statistics In regard to the mortality of 
wounds of the extremities sustamed in battle 
are not readQ> available. As a basis of com 
parison and as a ctanmentaiA on the progress 
of fuipcal cart it Is Interesting to rcall that 
according to Boehlcr in World War I the 
aiTfage mortality rate 0/ fracture* of the 
femur was 50 per cent and that In the Crimean 
\\ ar the nvortalitj rate of gimihot fractures of 
the femur was 96 per cent the remaining 4 
per cent were amputated 

ftnaiAET Axp co’rcttrsicurs 

i Of 984 patrenu wounded m amphibious 
warfare 6^ per cent suftained wounds of the 
eitnsiuties. 

* The majority of ertremlrt wound* were 
caused b> fragments frem sbeQs, bomba, or 
grenades. W ounds InBicIcd thermal amts, 
bajxocts and swords constituted a imail per 
centage of the toUL 

3 Wound* of the extiemltj varied from 
minute puncture wounds to large w wiIiIivm- 
Se^■enty two and five tenths per cent of the 
patient* hsd deep wounds. 

4 The lower and upper eitremities were 
equally InvolNTd The upper arm was the 
area most frequently Injured. TwenU-nx 
and forty-dgbt hundredths per cent ot pa 
bents reeved woimds of tbn region The 
hand was Injured out of proportion to Its fixe. 

5 The peripheral nerve* were injured in 
3 3 per cent of patient* with extremity wound*. 
The radial nerve was most frtquentlj injured 

6 The iDodence of injury to the large blood 
\’etsel* was surprisingly small Conditions 
favorable for suturing tom blood \‘es*els were 
not cnCTnmtcred in this group 

7 Thirty-six per cent of patient* with ex 
tramty woirod* sustained fracture*. Nlnetj 
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one per cent of tlie fractures were compound 
Neariy all fractures were extensively com 
minuted 

8 Shock and hemorrhage were treated and 
controlled before definitive treatment was per 
formed. Ten per cent of patients required 
immediate treatment for these conditions. 
Transfusion of whole blood was the most valu 
able measure m the treatment of shock aaso- 
oated with hemorrha^ 

9 Conservative but thorough dibndemenL 
cleanamg of the wound with stcnle water and 
soap and adequate imgation of all tissue 
planes with normal saline solutions followed 
by placing of vasehne gauxe m the wound has 
proved to be a satisfactory method m caring 
for war wounds of the extremities. 

10 Foreign bodies should not be removed 
m fresh casualties, except when accessible or 
when their presence interferes with the reduc 
tion of a fracture, or when they are pressing on 
large blood vessels or upon nerves 

11 The treatment outlined for soft tissue 
wounds has given satisfactory results when 
used in woimds assoaated with fractures 

1 2 Reduction of fractures should be accom 
plished by as conservative means as possible 


In general plating of fresh war fractures is 
contraindicated 

13 Plaster immobilization withincorporat 
edpins when necessaiy 13 a satisfactory meth 
od of treating these fractures. In carefully 
selected cases of fractures of the long bones 
with extensive soft tissue injury in which 
muscle U macerated it is advisable to delay for 
3 days cast immobihxation m order that the 
injured part can be examined for the develop- 
ment of gas gangrene 

14 The gmllotmc operation should be re 
served primarily for those cases m which speed 
IS a prerequisite Where the faahties of a com 
plete hospital are afforded the flap type oper 
ations with delayed closure if necessary are 
recommended 

15 Pyogenic infection occurred in 4 3 per 
cent of patients with eitremitj wounds. In 
this senes no senous infection from this cause 
was encountered 

16 Gas gangrene developed in i per cent of 
the patients with extremity wounds Theraor 
tality rate from this condition was 18 per cent 

17 The mortahty rate of all patients with 
extremity wounds who survived the first da> 
aboard ship was 04 per cent 
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T he treatment of war wounds ma\ be 
dl\^ded into three periods the caris 
the con\ile»ctnt and the late period 
During the carh penod hemorrhage 
Is controlled foreign bodies are remoNTd and 
dtbrldcroent is eccompiUsbed TT>e eiccUent 
condition of the majontv of the battle wonnds 
coming to US is pro^ that this phase of treat 
ment is being well performed The convales- 
cent period concerns itself with closure of the 
wound and restoration of function The late 
period ts bmited to certain wounds which 
months or \'can liter requue reconstructive 
procedures to lmpro\'c fanction or lo correct 
cosmetic defects It is the second the convales- 
cent penod with nhich this ttud> is con- 
cerned 


Adequate treatment of war wounds during 
the convalescent period offers man> problems 
If the) are allowed to dose sponianeoush not 
oqIj Is much time consumed but deforming 
scare may result 

From July la to October 1943 indu 
ai^T of patients admitted to the surgical 
servKe 9^ were battle casualtlei. During this 
period 145 plastic prcKeduree were performed 
practicall\ all of which were on wounds of the 
extremities. Of these procedures Si or 56 per 
cent were seconder) dosum and 64 or 44 
per cent were shin grafts. Relati\Tlj few of 
these opeiatusns were done durmg July and 
August as the hospital during t^ SldUan 
camwgn was serving as an evacoatloo bospt 
taJ During the first week of the Italian cam 
paign we were authorised to make a atudy of 
the efficacy of early skin grafting aitd second 


ary closure of wounds Consequently 140 of 
the 145 procedures were performed during 


September and October 
Shortly after the begin 
mimeographed form was 


of this study a 
ced for keeping 


TABLE L — PLASTIC PROCEDtJBES, JULY 12 TO 
OCTOBER 31 1943 INCLCSrVi: 



detailed record of each case Sock a record has 
been completed on 97 piaUents, rep r e s enting 
iMpbsticpnxedurcsoD a totalof 144 wounds. 
It b upon this latter group that this report U 
based 

OEWtRAL COVSmERAnOXS 
Host of these auwa were battle casualties 
only 5 were not traumatic in origin Fort) 
eight patients were injured by shell fragments 
15 by bullets, 2 by mine explosions, i b\ gren 
ade aod ii were injured In acadcnti. The 
Dt* of iTussOe was not staled In 11 cases, Ow 
hundred and twenty fi^ of the 144 wounds, 
wbich are being reported ui detail were 
wounds of the crtremities The others were 
gluteal II cbcstwall 3 genitals a abdomen 
back and penneum i cadi Eighteen or 13 
per cent of the wounds treated were assoaa 
ted with compound fractures. Thb number 
docs not indude phalangeal fractures. 

Prr'ioHS treatment D4bndement had been 
done Id 63 case* before amval at this hospital 
in 16 cases dressings onl) had been done 16 
had hod amputations. Only i pabent m thb 
scries entered with a fresh wound 

Time tnierviil In the 97 cues an average of 
4.9 days had elapsed between injury and ad 
mission to this hospital An average of 19.5 

sa4 
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days elapsed between mjurv and plastic 
operation 

Treatmenl of ike miund Tbc woiind was In 
spected upwn am\’al at the hospital If ncccs- 
saiy a toilet of the wound was done which 
consisted of the rcmo\’al of all necrotic ele 
merits- Continuous aqueous arochloramid was 
started and continu^ until the wound ap- 
peared suffiaentW clean For at least 48 hours 
before the skin graft or secondar> closure con 
tinuous dressings of hot bone aad solution or 
normal saline were used The n'ound o\*erlj'lng 
a compound fracture was treated in much the 
same wa> through a window in the cast 
Bacteriological studies were not done as it is 
well known that all of these wounds arc con 
laminated The plastic procedures were done 
when the wounds appeared to be aurgicaU> 
dean 

Siuojmmnds To determine accuratel> the 
ske of the wounds metal rulers were incorpo- 
rated in the operating setup It is surpnang 
how much one can err in cstimaung the ske of 
a WDund The largest area grafted was a third 
degree bum compnsing shghtlj more than 90 
per cent of a lower cxtrerniti The smallest 
was a I b> 1 centimeter wound of the wnst on 
which a split thickness graft was placed 

Special constderaUons Foreign bodies were 
present in the immediate daniti of wounds 
m g instances The bone was exposed in 14 
wounds and tendon was exposed m 7 

T^peof operaitan Fifti six or 49 percent of 
these 114 operations were secondary dosurcs 
54 or 47 per cent were skin grafts and 4 or 
4 per cent were combinations of the 2 pro- 
cedures 

Anestkesta Local anesthesia was used more 
often than ani other haMng been cmplo)*cd 
53 tiroes. Spinal anesthesia was u«ed for 34 
procedures pcntolhal for 15 and ether for ii 
In general local is the anesthetic of choice m 
the treatment of smaller wounds. The graft is 
taken after intracutancous infiltration the 
orange-pccl effect from the distention of the 
skin making it rclaUiTh cas\ to cut the graft 
Wc fed that a razor blade held in a straight 
damn is the Iwst instrument for taking the 
smaller graft' The thigh need not be the 
donor site as an\ con\‘cmcnl area of 'kin on 
the cilrcmit) or the trunk ma\ !«■ utilized 


Sulfantlamide No delaj has Ixicn noted in 
the healing of wounds nor has there been an> 
interference with take of the graft in those 
coses m which sulfombraidc oystals were 
used locall} \Vc feel that it should be cm 
ployed routincl> 

Tmmobth alien No form of immobilization 
was deemed neccssaiw m 61 instances Plaster 
of-pans was used 3c times splint 9 times 
shng 5 times ace bandage 3 times and adhc 
si\*c strapping once Molded plaster is a most 
convenient agent for immobilization in plastic 
procedures on the extremities. Grafts and 
dosures were frcqucntlj done through a win 
dow in the cast if remo\'al of the existing cast 
was deemed inadxnsable For shoulder and arm 
wounds a double shng is most clIcctl^T 

szm oiL\FTmG or womens 

Excision of margins The margins of rcdpi 
ent areas were usually not excised prior to 
grafting E,xcept\ons were made in indolent 
wounds with unhcalthi edges 

Donor site The antenor surface of the thigh 
was used most froquentli os the donor site 
The postenor surface was used when the 
wound to be grafted was located on the postc 
nor aspect of the lower extremity When \*cr> 
large grafts were neccssan the abdomen 
chest or back were utilized 

Drainage Wounds with dramingpockcls or 
smuses rcceii*cd spcnal attention The pocket 
or sinus was drained either through a rent in 
the graft or to the side of the graft One of the 
authors preferred wet dressings to the Mischne 
dressings The dressings were kept continu 
ouslj moistened b\ aqueous ozochloramid or 
bone aad solution injected through a Dakin s 
tube mrorporated m the dressing These grafts 
were gencralK dressed and the drain rcmo\-cd 
m a to 4 da\ s The moist dressings were con 
tinued for 7 to 10 da\s after operation The 
aqueous azi^loramid did not seem to injure 
the grafts In an occasional case bhstcnng of 
the normal 'km was encountered The end 
results were the same whether the moist or the 
routine \*aselmc gauze drc« mgs were cm 
ploved 

Wounds were not drained 'impK bccaui^cof 
irrcgulantics on the surface of tiic rcapient 
area In tht'c i*a5clinc gauu: was molden into 
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the dcprcftsioni, over which fluffed giuze wa® 
placed to aid in maintfllnlng even pressure 
tiutmghoQt the pafted are*. 

Dr^nage was instituted in the grafted case* 
la tImM, and no drainage was used in 45 
wound*. None of the four wounds treated bj 
the ccnnbmatioci of graft and dosure was 
drained 

5 fdHrrwf of [rafU The graft* were mo»t 
often tutured In place brst by anchor nilure* 
of No cocc Deknatel Bilk followed b> ctm 
tlnuou* future arcmnd the graft Some thin 
iplit thickness grafts may do well without 
Butunng 

Prmirrc The necesnt) for e\Tn preaiure 
o\ar the grafted area cannot be ox-entreased 
Mechanic* waste is an crccUent substitute for 
»ea sponge if care 1* eierdicd to fluff it well 
to remove it* lumpinen It u advisable in 
eitremhy drestmgB to apply a wad of waste 
on the ode of the hmb opp^te the dresnng 
to produce an equnllccd premre on the limb 
thereby t\*oidlng undue pressure on v«*cli 
and nen'w. The pulse should be checked di*- 
tallv after the appheatioo of a snug bandage 
to the ertremitv 

laUfumait The Padgett dermatome was 
employed 35 times the Ferns Smith skin graft 
knife and the nu»r blade were used 15 a^ 9 
timea, re*pectivel> The dermatome wa» used 
in all instances m which large defects were 
cowred The raxor blade Is excellent for cut 
ting a ftrip to All the granulating area of a long 
narrow wound 

Cempiicattoni There was mfectlon of the 
rednient area in 3 case* and In 2 there were 
mild mfectiOTi* of the donor Bite Scarlet fever 
occurrctl in i of our grafted patients end the 
graft failed to take 

Patioperaim dresrings With the exception 
of those in which drainage had been 

instituted m the reopient area these wounds 
were not dressed sooner than 7 days foQowlog 
operatioo as a rule In very large area* or in 
graft* of amputadon stumps the wound was 
not disturbed for 3 weeks or longer 

The further wc went m this work, the less 
we tended to be discouraged bv the appear 
ance of some of the graft* at the cod of a week 
or 10 daN’s. Some area*, which at that time 
seemed to have relatively httle tRV^ were 


completely healed m 3 1 days. The explonatk 
obviously 13 that certain area* whldi appe. 
to be unsuccessful are in reahty covTred ’mth 
very fhin epithelial laver 
R£stiUs in tkin gnfls W c havt arbltrarll 
chosen 31 days as the time at which an esti 
mate should be made of the extent of the tak 
ol the graft or the percentage of healing ii 
wound* secondarily dosed Anj area that m 
not healed bv that time was considered e 
failure. 

TABLE n. — PEHCEHTAOES OF TAKE OF 0tIN 

OEArrs (79 wound*) 

Cm F«cn 

71 to 00 prr mt 5 6S 

j t 7 j per cent 6 

Y to 50 pw cent 3 

I S per CCTl 3 

SECOWHAJIY CLOSURE OF WOTWM 

The nature of the wound b the most irapor 
tant factor in dedding whether a skin graft or 
a aecemdary closure should be performed. 
Lacerated wounds in which the ed^ are not 
too far apart or penetrating wounos in which 
there ha* not been appredable loss of tiasne do 
well with secondary closure IVourtd* in which 
there b coniiderable Beparation of the skin 
and wound* m which the granulation tissue 
lies at or Dear the snrface of the skin are more 
amenable to skin grafting Small bcerated 
wound* often heal proeopUy by the use of 
adhesive approximation 

Fifty-sii, or 49 per cent, of the 114 plastic 
procedure* were seimodary closure*. 

Pnor to secondary do«urc the *"nv» pre 
operative management of the wound was fol 
lowed a* in the skin graft case* The edges of 
the *km were in most instances trimmed and a 
•light toilet of the wound was done If Indl 
cated The choice of suture material did not 
aeem to make a great deal of difference pro- 
vided undue tension was avoided Eqirelly 
good result* were obtained with wire, silk and 
silkworm gut 

Immobiiuabon b a* Important after second 
ary closure a* It b after lUn grafting Drain 
age was instituted in secwidarfly dosed 
wound* if dead space remained beneath the 
coapted margin*. Twenty-five or 43 per cent 
secondary clofure wounds were drained and 
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54 or 58 per cent, were dosed without dram 
age Infection occurred postopcrativdy m only 
3 wounds 

TABLE m-— PERCENTAGES OE HEAUNO IN 
SECONDAR'i CLOSURES (77 WOUnds) 

Cam* fo cnt 

75 to 100 per cent 55 71 

50 to 75 per cent 8 10 

15 to 50 per cent s 3 

o to S5 per cent i> 16 

The apparent discrepancy m the number of 
wounds is attributable to rcoperation in a 
small group 

The resets in the 4 wounds m which a 
combination of skm grafting and secondary 
closure was used are 3 wounds 75 to too per 
cent I wound 50 to 75 per cent 

PLASTIC PROCEDURES ON WOUNDS ASSO- 
CIATED WITH COMPOUND FRACTURES 

Shn grafts Eleven split thickness skin 
grafts were placed on wounds assoaated with 
compound fractures Phalangeal fractures are 
not induded The compound fractures were 
located as follows metacaipals 3 tibia a 
fibula 3 radius i ulna i femur internal 
condyle) i and metatarsals i These wounds 
averaged 9 centimeters by 5 5 centimeters 
The largest wound was 15 centimeters by 11 
centimeters associated wi^ a compound free 
ture of the tibia m which there was consider 
able loss of bon> substance Bone was exposed 
In 6 of the cases In these cases the grafts took 
over bone where the penosteum was mtact 
Bony spicules protruding through the graft 
were removed with the rongeur If a drammg 
smus was present a rent was made m the graft 
and a rubber tissue drain was inserted through 
it mto the smus The average take of these 
grafts was 78 per cent 

Secondary insures Secondary dosure has 
been performed on 7 wounds over compound 
fractures. The fractures mvolved the follow 
mg bones scapula 2 femur (greater tro- 
ebanter) 2 fibula 2 and metatarsals 1 
These wounds averaged 8 6 centimeters bv 4 
centimeters the largest bemg 16 centimeters 
by 8 centimeters Rubber tissue was used 
where drainage was indicated The averse 
healing of these wounds at 2 1 days was 80 per 
cent 


OBSERVATIONS 

A comparison can hardly be made of the 
results of skin grafting and secondary dosure 
since in most instances these procedures are 
used m different types of wounds As th»5 
study progressed we tended to treat more 
wounds by akm graftmg than by secondary 
dosure Cownn^ large granulating wounds 
with skm dressing offers definite advan 
tages By sealmg the wound the element of 
Infection is eliminated and the tissues are 
allowed to return more promptly to a normal 
state 

These plastic procedures seem to promise a 
shortened penod of disabflity for patients with 
compound fractures. Skm coverings over their 
wounds keep out mfectmg organisms which 
would continue to gam access through an open 
wound In cases m which mdicated recon 
struction operations may be done at an earlier 
date Plastic procedures on these wounds do 
not mcrease the penod of hospitalisation be 
cause these patients are already under pro- 
longed treatment for their fractures. 

ik dealing with war wounds, especially the 
larger ones one cannot stnve for ^ ultimate 
m cosmetic result 

Rerardm grafts although not advisable as 
routine procedure should not be totally dis- 
carded They have webeheve their particular 
place m bndgmg over those last few milh 
meters of wound It is suggested that these 
grafts be taken from the immediate vicinity of 
the wound where the tissues are already more 
or less disfigured 

Certain parts of the body have been found 
to be resistant to plastic procedures. The most 
recalatnmt area has been that overlymg the 
tibis Also one is apt to have difficulty with 
wounds of the sole of the foot the buttocks 
and the shoulders 

Plastic procedures in our cxpcnence have 
failed more often m small orailar wounds 
than m larger ones We could not attribute 
this to the presence of foreign bodies or any 
other factor The reason for the poorer results 
m the small wounds is not clear 

Occasional patients are encountered m 
whom for some unknown reason both skm 
grafting and secondary dosure arc rcpcatedlv 
unsuccessful. 
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Thin lent tluckncM gnfU ictm to be wrer 
of Uke tWi thlcler ones. If there b reason 
able doubt of a successful take In a nven 
wound It b wcD to apply a thhi graft. TUcker 
graft* ihould be placed ow preaaure point*. 
Full thlckccM g^ts were succetsful in the 
palm of the hand 

CXlNCLUilOK 

We are of the opmion that «kln grafting and 
•econdary dosure are eminently worth whDe 


In the treatment of war wound*. The period 
hospitahaatloD b definitely shortened Ma 
patient*, who otherwiac would be lost throu 
evacuation will be returned to duty Patle 
with se v ere wound* of the soft tbsue* a 
thoae with compound fractures are render 
more comfortable By these plastic procedur 
the underlying tbau^ are sooner restored 
normal and patients are earher prepared fc 
any reconitmctive procedure* that may 
necessary in the Zone of the Interior 
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lexujJ functkmi. It lecmi to be more difficult 
to obtain permluloB for castratioo in mala 
BifTi»Hn g from mammary cancer than m 
malignant doeaic of the prostate 


CASE ri:poht8 

The following case report* have been fully 
abttracted and have been chronologically 
luted In the order of the data of their 
caatrationi. 

Case i II S. a white male, ared ji yean, wai 
admitted to the Breut Hmlc ol laemonal Bo^tal 
oo AprQ 8. 04 He wu an Italian Catholic, 
married, axn the laths of two chDdren. He had 
ted a man m bb kft breatt which had ulcerated 

4 prior to the date of ha appitcatkn for 
treatment. 

On phnical examioattoo the paiknt te lair gen 
ertl cocKiItlon did not appear to be r yean of age. 
Hh fnll bead ol brown harr was only tllghtly ttreak^ 
with gny A knghlng Icenuon deitro)ed the left 
nipple a:^ areola. The edges ol the teikn were rigid 
and Dmb fheated. The crater meamred 3 catl 
DMten aod waa partly filled with mobt, grtyhh 
■loofL U derh tog the ulcer w» a itoey hara maaa 

5 1:7 fi by caith^en. The toaMC wu movable 
over the chest walL The arUU eon ta toed sovaBl 
firm, metaatatK aodev Tbe genltaUa were oortnal. 
Biopsy of the tamo wu not obtained at the time 
The -ravcamlnatinnof the lungs and thoradecage 
wu Degatire for meustaao. 

It wu coast dlAcnlt to obtain tbe patient a co- 
operatMD in mitktlog treatment and he ignored all 
reqaeits for ha retnra to ciiok until menths 
fouowlDg hb buttal examioatlon (Febroary 94 ) 
Re-examlnatkui on February j 194J revealed 
an extensKrn of the pxrimary leiloo (T% ) It wu 
tfU movable over the chest wall The nodes In tbe 
■ Ttlla furl Inoeased allgfatly in sue and ooe small 
node conid be palpated In the kft supndavicular 
fossa u wen u tbe nght ccrrl cal region. In addition 
to the cstgmal srmptoos he now complained cf 
pams hi the chest a d doimJ spine. 

\ ray rcamlnatlon wu made Febman 6. 94 
of both shoulder clrdlci iknil, lower ribs, hunhsr 
spine and pdvb. There are many areu of oateolytk 
bens dcstmcticn inrolvlDg partkmlaily ribs (Fig. 3I 
4th lombai Tertebra omerous areu m the pelra 
and pper femora (Fig 4) Two osteolytic areu 
were seen tn the skuD and one in the upper portion 
of the left hnments Both scapulae were tarolved. 
CoDdosKms Caich>oma metutases to bone wide 
spread osteolytic ts-pe. 

Becaose of tbe e a teo tlo n of the dbease and tbe 
pusltJ ee evidence of osseous mctiitases the patient a 
diokal classification a as changed to primary inop- 
erable and be a as adrmtted for rdhlectomy 
At operaUoa a formal tndsknal biopsr epedmen 
ol ths Weut leskn wu taken and bOateral orclit* 


ectomy wu done February 9. 941 Tbe testes we 
removed b tbe routine fashion under infiltrati 
anesthesia with I per cent novocain. Awedgeblops 
•pedma wu removed from the primaiy br^ 
kske. Tbe patient wu db eha r ged from the bo* 
pftal on.the xoth postoperative day 

Patholotkal report The testes showed atioph 
and intentitial cell hypopUsla. Tbe report 00 th 
hiopay tissue from the Vwt tomoT wu Infihiat 
bgmammary cardootna grade IL 

Ihc patient wu obscr^ t srteks after the oo 
eratkn. He reported marted relief from the in 
the tknll, ribs and spine. Slight regression wu noted 
In the she of the mammary lesion but the red color 
te the lUTToandlng skin had definitely faded. One 
month later rT j Ti-««tnw wu rwted in the axQlaiy 
dittsse. Three months later relief from tbe pain bad 
become marked and the kaion appeared drier and 
smsiler (5 by 3 by 1 5 cm.) He complalnsd of kM 
J^asiet and ff J tt rweohag CUnkal observation, 
stmrrst CDOtlnaous, foe tS months after orchiectomy 
showed coQllnned regressko in the prima^ kshn 
which had been replaced by a dfatrii, 'fbe Ust 
x-ray cximlnitlco showed some qoestlooable areu 
of reactrvatwn of the metutatk disease tn bone. 
TUt fmdiiig may be ilgnifiant dnet ths alkaline 
pbcBphatase, which had been normal aloes tbe 
lottlal rbe which usually occurs faxuaedlateiy after 
orchiectomy dow showed a bght ekvatko (from 
3 J to 3 5 UBltl) 

Reports cm subsequent i-ny axamlnatiaas 
Uaro 3, M Carmoma metutases to boe 
widespnad. tncpwing farther advance in the sknTl 
and DO evidence of caladcatlocL 

hlay 8 94} films of this day when compared 
with the pervious views, do not reveal any wdl 
marked changes. Hoaever some of ths patho- 
logical fractnra la the ribs hare become united with 
consJdenhle caDns peodoctloQ- Tbe number and 
extent cf the areu cf bone destmetwn or metastases 
apparently hu not increased and It appears tbe 
progress ol the disease hu at kut bea arrested. 

June t 94X the chnnges nrerioosly described 
are again seen. CooUn ed slight improvement hu 
occult in aQ ol these areu ol bone destmctlan 
pcevicoily noted. This haprorement is character 
Bed by {ortber caldfleatloo in prorloaily oateo- 
lytk sites. There does, however appear to be a 
ukhtly greater pkural thickening t the left base than 
beiore a^ now an 111 defined n^olar denslficatlon 
b pcessst in the kft Intraclavkiiiar legkB that may 
repr esen t early cancer metastases to the paicn 
ebyma. Conduslotu oidnoma metastases to booe 
widespread showing coo tin oed reparative change u 
described previously 

kity 5 1944, examinatioD of the cervical spine 
anteropoAerior and lateral views showed tbe tpboos 
pro ca w of the teccod cervical vertebra to have a 
large c>-tttc area involviot the pcsterioc tspecL Tbe 
temamder of the vcrtsbne thcrwtd decaidflcatlon 
bat DO definite evidence of a destructive pr ocess. 
Thb change noted in f rmer examloatlcns ap- 
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Maaoml Hoipitil cQ April It wi- FTIte«i ywra 
pnor to hit tnmatVm pamlcst mut vu ex ea t d 
«hh tbe n(ht breuL Six moo tht later four ndhun 
treatmcntt were frven over the operative rite Until 
December h renamed free of diieate. At 

that Hme nrrilbf vu noted m the riffat udUa On 
Febmaiy 5 ^ the ruht axilli »u dmected 

Be ww referred to the Memoml Hcaplttl (or for 
tier thoipy 

PhTtkal exxmmatioo re^ieaied ntber obete. loll 
cbetted white m apparest good health, with a 
well healed old trantverae acar over the ri*ht cheat 
wall, 8 centinKten m length A recent panulatiof 
•car extended vertKally from the pe clf the axOla 
to the ptev fc ou t inauon There aas the toal pott 
oneralire reaetton In fat hot there wai tu rrldence 
cq diteate The heart and ItmB were cnentiallr 
tt>rnial There were tploal du nnltlei but lUght 
tenderocai ctwld be eUat^ on pretaare 0 -er the 8th 
doftal vertebra The genttah appeared oomia) 
Pathological report While the report the anb 
nitted ib« from the axUlary dnaertaon aa given 
at Alveolar carem ma Is diftmgnithbg featorea 
tadicatrsT of ongki \ farther report fnom the axfl 
larr dmectloo ga the f Hoiriog faformatioo 
Lnhltnthig dort cuon ma grade LI Thb <k>ea not 
look Uke node tnetutaas more like a aecoad 
■jiiitry priaajy (aanjmtng that thh thne ca Irom 
the aecoad operatira) 

“Dk Esade at tme f tua w inw t tbe 
rilnle «eK reported ai foUowi 

kliT 7 ^ \ evi <d the epbe tbow aome 

ti regalarity w tbe deoaity of the body of tbe th 
dorw t e rt efafa aad and 4th tsabar rertehn 
tad of the ut doraal ntebra bo with kkxk inec 
alar devtroctlon la the proximal end of the hnt no 
OD tbe light aide and the mna erae proccaa of tb 
v er te b ea. Changra noted probabtv repieaent car 
dnotna mctaataaca 

However becaoae of pentatent pain retale rtadiea 
were made and r eported on aa foJJowa 

August 18 94t Dor^ 1 mbar apuK aod petvb 

farther rximmatioo There bi been practkally 00 
rH«n[i- m the ppeaiancc of the presdo^ dearribed 
metaataaev except that there nuj bo light lortbcr 
cotBpietaiOD of the th doml, a d the at lumbar 
abo appeara to be mvolved (Fig 7) Tbe 5rd and 
4lb Inmbar vertebrae are t well dcpo uatr ated 00 
the preaent film N other arena of meta taaea are 
aeen. Coctriiialona Caiaoooa metastaaea to booe. 
abowmg alight berea^ In the raters I, aa deaenbra 
here 

The aHrime pboaphataae m \agaat 04 wa 
4J onita. While caatratloo had bm advbed In 
Jtm gi t waa not anUl \peil, g+j that be 
aonld anbmit to the opcratlDO At that time tbe 
pain in hb back was aora tense that be aou^t rehef 
The aHalm pboaphataae had nvn t 6 6 onita. 

At cperatioii, il y 8, 013 a bOateral orchiectom 
a aa done under pentotial and lool infilcratioa arith 
per cnit oossscaln. The patient wai dbeharged 
from the boapital on the 6th poatoperallve day 


PatholofKaJ examhiatloa of the gooada thowed 
^Qd atix^y 

Tbe pauent bad prompt and almost complete re 
Uel from pain. Tbe alkaline pboaphataae moothi 
later araa j 7 units and 3 moothi ago (February. 
1044) wu a 6 onltJ At that time ray Mewa of 
the spin wheo compared with prevlook views re 
veal cvtdencx of acme bone regaerstioa. 

Tha case reprtsMti a ver> atafactory 
clinical retnlt The patient has bccai rcUeved 
of ha pain and haa maintained his good 
phyricnl condition. The pheophataae Icrti has 
retorned to normal and to x ray studies ahow 
evidence of bone regeneration (Fig 8) 

Case 4. A. 1 an Irbh CithoTic, 64 yean of an 
ppbed 00 Jme i ig4j to the tumor cfiolc of the 
hlcadowbrook Hospital for the treatment of a breast 
tofflor Bens the lathee of ooe chQd. Tbepatlenris 
past hbtory n as egative except (or the pceaence of 
a bOatcral hydrocele of 3 vtan duration. 

Phyatcal cxamlaatlon revealed well developed 
and well preaerved white male with a finn maaa fax 
tbe lower 0 ter miadrul cf tbe left hieast boat 3 
erntimeten tn dJaiBeier Tbeie were no akin nor 
nipple changea. The axBla araUtoed do palpable 
odea. Tbe fcmUlla teemed Dormal gy a p t for the 
aUgbt atrophy afultv foond b a male of thb age 
and (or the prtaeoce of bdateral bydioceks ead 
about 5 centimeters b diameter 
OperatloQ waa performed Jooe a ptj imdet 
geoetal aaestheaa (gaa-ors' g ea and ether) sad tbe 
tiuBor ID the Wt breast was e xa w d . It was aot 
examiaed b the operating room. The hydroceles 
were repaiml by exorion tbe procedan b^g aim 
pUfied In doi^ bdatml orchiectomy Con* 
valesccnce waa mevcntinl, the patiest kavbg the 
boaprtal oo the 6th poatoperative day 
rathologicai rxamfnatiM Adcnocarciaocaa of the 
breast bOateral hydroceka normal testea. 

The mticnt waa era reined 10 days alter opera 
tua. The indaloo b the breast was well healed. 
Tho aootal acara were slightly bdorated. It was 
decided that b view of the problem b hand It would 
be wdl to rest c® the eTChioo of the breait cancer to 
•ee if orchiectomy would peovent reca jiBice or 
uKtastaala. for this reason the patient waa ex 
amioed at moothly btervala. I October iWi 
node was noted b the right axiCa (opposite liae) 
and b Dec e mb er this findbg was bOateral. A 61m 
of the chest revealed do areas of pulmotuc or g as eous 
metaataaia. Tbe node b the axl^ dBappeared 
but tbe one ou the aOected aw remabed and b- 
creased b size. On April as 044 Ut radical 
axUlary diavetion waa done andn general anesthe- 
sia. Tlie node was a hyperplastic cmemt oi lym- 
pbold thaoe eurroundbg a lobule of (sL There was 
DO evidence of meiariartc disease b the axOla. 

Thu patient has remained free of local or 
distant doease foUotnng tbe local excision of a 
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t CtM CoodltkB of the priattrv loioo hi the 
left Sreut the tune of fomiAl Uopty tnd orehrectooiy 
Thh h tn extmulTe ulcentiac letioa wftb tnodsted Uk 
T olmneiit of axUUiy nodei 

csranoma of the left breast The onl^ ad 
juvant therapy was the orchiectomy which at 
the time had not been planned as a therapeutic 
measure but for the r^cf of a bilateral hydro- 
cele. The result is most satisfactory i year 
after treatment 

Cases E.S •. jg year old male of Irfah Catholic 
ancestry appeared m the breast dinlc of hlemonal 
Hospital on October I? 15143 He stated that he was 
the father of two cirndren. His past medicai and 
surgical histories were essentially negative. The 
breast history began 6 months pnor to admitsion 
when he noti^ a pamlcss lump m the lateral middle 
portwn of ha right breast Four months later nipple 
retraction was evident and i month prior to ms 
application for treatment severe pam was com 
plained of m the lumbar spine, of such severity that 
he could not bend nor lift h«\’y objects He had 
rcccivTd medication for this “rbeumattsm. 'There 
had been a loss of 8 pounds In weight during the 
6 month mtervaL 

Phj-Bical examination The patient was well de 
vtlopcd but slightly undemounshed. 'The examina 



Fla • Case i Cooditioc of the primary tumor 27 
monua after operalko. The oleeratioo at this tiuK has 
aaopletely healed and the lesioQ has been replaced by a 
dcatrix. 

tlon was without remarkable findings except for the 
breast condition There was a deformity of the right 
breast with retraction of the nlmle and dimpling of 
the Ain lateral to the areola. There was an under 
lying tumor measuring t by i 5 centimeters with a 
cone of BtUTDunding reaction in fat. The tumor was 
slightly adherent to the cheat wall There were 
several defimtely metastatic nodes m the right axilla 
but several smaller discrete onea oonld be palpated 
In the oppoaite side The genitals were nonnaL 
Because 01 the rocntgenographic findings the case 
was clswifini primary inoperable 

At X ray examination October 15 1^3 views of 
the chest showed no evidence of metastasu to the 
lungs. The film 0! the pdvB showed numerous small 
areas of increased bone density There was sugges- 
tive evidence of the presence of several small areas 
of destruction in the FEm of the pelvis revealed 
evidence of extensive metastasei, 

Asplratioa biopsy tissue from the primary breast 
tumor was reported to contain carcinoma,^ 

At the tlrrtf! of admission blood was obtained for 
chernltal analyiis. The alkaline phosphatase was 
7 8 units and tne caldum and phosphorus levels were 
slightly but not aignifkantly' elevated. Castration 
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There no evidence of reptlr In the destnicUve 
areu of bone One month after opeimtion the pbo»- 
phatase rvaa 196 units and 1 month before death it 
had nacn to 38 8 units Death occurred April 4 
1944 4 months followlog orchiectomy 

Castration in no way altered the clinical 
course in this 39 year old male His pain was 
not rcheved TTic total duration of life from 
the onset of symptoms to death was about 12 
months- The failure In this case to respond 
favx)rabl> following orchiectomy may Wve 
been due to the patient s compiaratively 
young age. 

Case 6 A P was by detcent a German Catholic, 
aged 63 mamed and the father of two children. Hts 
furmcal and medical hutona were noncontributory 
In hlay 1913 he noted a painleu lump In his left 
breast and tmee it caused turn no trouble he did not 
seek any relief for the condition until he was ad 
mitted /or treatment on December i 1943 

rh>'»ical eiamlnation revealed a well rJevclopcd 
well nourished and apparently healthy mala. Aside 
from the local mammary condition the positrvo find 
mgs were a sebaceous c>'st on the right cheek and an 
h^udble umbQkal hernia 0/ moderate ike, present 
for 4 >Tari The genitals were normal 


Examination of the left breast showed the left 
ample and arcnla partly ulcerated and retracted. 
The anrtounding akin was slightly bluah. Bantath 
this area was a partially fixed firm man 5 by 4 cen 
timeters In diameter (Fig 9) In the nearby akm 
several eccbymotic areas were present as well as a 
few deexete cutaneous nodules abo\T the tumor and 
near the costal margin The left axilla contained a 
mass of matted metastatic nodes as large as the 
primary tumor 

Aspiration biopsy tissue December 1 1943 

report Caronoma. 

\ ray examination was made December i 1943 
film of tbe chest revealed evidence of metastases to 
the lungs most marked on the right (Fig 10) Views 
of the lumbar spine and pelvis showed no evidence 
of bone destructioQ 

The patient was admitted to the hospital for study 
after castration was advised. An investigation of 
certain phaacs of metabolism was undertaken before 
the operative procedure While the blood caldum 
was at a high normal level the alkaline phosphatase 
was not appreciably m creased 

At operation on Januarv 9 1Q44 bilateral orchi 
eclomy wai earned out under spinal anesthesia with 
novocain The patient left the hospital on the joth 
postoperative day Convalescence was uneventfuL 

The pathological report was as follows Testes 
show alight to moderate tubular atroph> Spermato- 
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TV a iVHt bnau ht* 


Svct&ic ta tV anil* a (Ve i 


pncsb b pre»«flt. I tmtitkl ceQ* 4rv vTtliiB oor 
mil Ltmtv 

Tbm mu u> U3 to] bcreue b tV use ol the 
bfta t letioo Now the okenlMO ba hemVd 
mad the ma^ bu derremaei] lo ize (Fig ) The 
■ xQlarv oodci clo n t «eem t be Itered b abe or 
cwubterice RccentW d gbt edcna o< the left tnn 
ha been ootni 

r Dommg cutntKia -ny tudm on 5tarcb 
944 mere reported u (oUowt Film o( the chest 
made tnda\ hen compared mtth the prevMos riev 
rm-eih c\ lence o< ■ marue m the extent of the 
coeta ta«et tn the hingi 

A mi-tew of these blms showed an are* of decal 
omiinn tn the err^ of the rtghl Onrm— thb ftsdiog 
ha been prm tent smet admission 

t)n 7 94-1 the {oOomng s ray bndbfs 

were noted 

Ctest— The areas of mlUtraUoet noted pcmooil^ 
m the rfght hnig field arc le^s drstmctlr sees at this 
tbn (Ftjc- ) The kmer long Mi shows some 
penbroochUl fihetnb TTie left lu g field b on 
ha ged except for two maU areas, oce ta the 6th 
and oeie in the gth intetTpace postenoely tuggestfre 
toela»taUc dt>case These mere todatbclly seen 
on the nrrviocs film- 


rU Caw6 rnln>o(ULJ 7 ■raa Uses arc Most Ktarird 
«■) tV nght. 

On Uav 7 944, ttemao’pk pelvK and detailed 

vtema of the right Ditim— b tw regbo of the orst 
of the Uhim ihm m breguU areas of decakifici 
Uo^ defiajtdy ngmtK'c of DcUstub 

Tw atody of tW blood rhetnbtry showed 
alteratloQ. 

Id this patient as io the hrtt paticot, alter 
four to rooDtbi, there has been an arrest 
In the CTwth of the prunary lesion with Bome 
regreason In the tumor healing in the slun 
and disappearance of the cutaneous metasta 
ses. The axillary nodes have apparently not 
regressed. There has been noUceable dlminu 
Uon in the sixe and extent of the pulmonary 
meUstases. Early metastases to the right 
ilium have not extended since autratioo. lie 
maintains lus weight and u in an excellent 
state of health a^ nutntioa. Aside from 
slight pom in the left arm due to edema, he 
is cotniortable 

TOE CUNTCAt. REStJlTS OT BILATERAL 
ORCHDCCTOin 

The following loramarv has been based on 
on anal>*sis of the 6 patients who had bilateral 
orduectom} and whose histories are ana]>’zcd 
in Table I 
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Fig. It Cu« 6 The nipple U ffr&daliy mnnilng to 
tkormai Tbe ikui ukeration bo heakd over Tbecattoe 
Ota metotoes are regrewing The raelUng in the aafOa 
U ondianged. Note the loM of hair cooparra with Flgve 
9. Thb h the coodjtloe 5 tDoatha after orcbieetomy 

To date no data on laboratory animaU have 
been found which parallcla the present dioical 
study If It did exist we believe that such 
studies would be inconclusive for we may 
reasonably infer that there exists at present no 
relations!^ between animal research and 
human experiment m such a problem 

We must call attention to the relatively 
small number of mole patients with mammary 
cancer available in the clmic. From this group 
a smaller number have been considered suit 
able for the type of therapy under report 
/\nd from these few an even smaller group 
have been obtamed who would consent to 
undergo surgical castration 

One may reason that if the procedure 15 of 
value m mopcrablc cases of male breast car 
emoma, it might prow a beneficial form of 
therapy alone or as an adjunct measure m the 
treatment of operable breast cancer in the 
male We cannot as >*61 justify it 



Fig. II Oie 6 n>e3T ba» been deddeti regrmfoo In 
the ccteat tnd deadly oi the polmoojiry nyetutases. 


SmOLUtY 

In summarmng this group we may com 
ment bnefly on Case 2 the primary operable 
patient who became inoperable atout 7 
months after radical mastectomy He was 
treated with progynon after orchiectomy was 
refused and osseous metastasis had appeared 
He had an associated cirrhosis of the liver 
When the piam from the metastatic deposits 
in bone became unbearable he agreed to 
castration The operation was performed 
under local anesthesia without madent but 
the patient died suddenly 3 days after orchi 
ectomy Obviously the effects of castration 
could not be studied in this case 

In Case 5 the patient, a young man of 39 
years admitted to the clinic with wide^read 
disease of the skeletal system and mtense pain 
submitted to bilateral orchiectomy sumvmg 
for 4 months. In the postcastration period 
there was no relief of pain end no evidence of 
reparative change m the skeletal metastascs. 
It may be that his comparative youth con 
trasted with the four older males m this group 
who have had favorable climcal responses 
may be the reason for the unsatisfactory re- 
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suit. Cancer of the breast m the j-oung 
female or male is always a formidable thera 
peutic problem It may likewise be significant 
that his alkalmc phosphatase was the highest 
preoperatj\T: value of an> of the pabents in 
thisgroup— 8 I umts He also had the highest 
mitial postoperative value of alkaline phos- 
phatase — 13 7 umts- At no time did this 
reading approach the normal value and the 
last phosphatase determination showed a 
reading or 38^ umts. The procedure in this 
instance must be considered a chmeal failure 
Of the group of 6 castrates he is the outstand 
mg failure 

In Case i a 72 year old male with wide- 
rorcad metaatases to bone was castrated on 
February 9 1942 He had prompt rehef from 
pam and has been comfortable since that 
time. Skeletal metastases have shown marked 
reparative change all the pathological free 
turcs m bone having healed with a firm callus 
which subsequently ossified His general con 
dition IS good he is m on excellent state of 
nutntioD the blood chemistry has returned 
to normal One of the most striking results in 
this case has been the continued regression m 
the primary cancer of the left breast The ul 
cerating tumor has now been completely re 
placed by a acatni. Hov»“cvcr at the present 
time there is some question of reactivation 
c^ieciaUy in the skull Twent> -eight months 
have elapsed smee castration 

InCasc3 IhepabcntsubmHtcdtocastTation 
on May 8 1943 and was rclicv'cd promptly of 
the pain caused by metastases to the lower 
dorsal and lumbar \xrtcbrac WTiilc his blood 
chemistry ncrvxr showed an abnormally high 
nsc his preoperativc alkaline phosphatase of 
6 6 units now is 2 6 units- \ ray films show 
evidence of bone regeneration There has 
been a gam in weight No evidence of local 
recurrence is noted nor arc there new areas of 
metastasis and the pain has been completely 
rcUcvxd— a \xry gratifying clinical result 13 
months after bUatcral orchiectomy 

The third case with a favorable result has 
now gone I yxar after castration He was the 
only primary operable patient m the group 
and his breast cancer was treated only b\ local 
excision and bilateral orchiectomy 
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Thts unutual apfiroach to the control of 
mammary carcirvoma m the male has mulled 
ii\ the foUeming olnentUorts («) A radical 
aai!lar> dusettion lo months after local exo- 
>aon and caslraifon rc\Taled rw evidence of 
metastasis to the o^larv nodes, (j) There 
has been no recurrence at the site of the local 
cxcisKin and the paucot has not developed 
distant mct&static areas to date Hovevrr 
one cannot be certain that local eiasion alone 
might have controlled the tumor process. 

in Case 6 patient was castrated in Januari 
1944 foUowing the dtsoover) of definite pul 
monar> metastoids on his initial \*HKt to ibe 
dlnic. Fivt months after operation there has 
l>ecn a noticeable decrease in the extent and 
character of the pulmonan mctoslaie*. \ 
single area of bone destruction in tbe crest of 


TKBLE in — ICETVBOUC ErTECTS OF 
iBcnircToUY 



tbe nght Uium has ibown no further progrea- 
tion The primary tumor in the breast has 
shosrn moderate healing and i cgr esai oD but 
the ailUar> metastasei have as j'et shoam no 
Mgns of alteration. There have been no sig 
mficant changes lo the blood chemistry 
patient has maintained his veight arni is in 
good general conditKm 

METABOUC E FF E CT S OF OSOHECTOSIY 
It IS now a common observation that after 
orchiectom) patients with cardnoma of the 
prostate which has metastasixed to bone often 
show considemWe dinical impr o vem en t TTiis 
benefit as a rule consists of a marked de 
crease of pain at tbe sites of sLeletal metav 
tases increased appetite gam in weight and 
muscular tone Improvement of tlm nature 
likewise was noted to occur after operatioo 
m 4 of tbe 6 patients with breast cancer In 
duded in the present study 

The sv-mptomatiC change after ordileclofn> 
most b£el> is related to the horraonc Im 
balance effected b> the pjrgkal procedure- 
The nature of this imbalance is not of course, 
dear but it is reasonable to bellrvT that 
metabolic changes arc affected b\ a decreased 
androgen fonnation or overactlvitv of nat 
until) occumng estrogens. Tbe latter as- 
sumption appears all the more likely since the 
administratis of estrogens to patients with 
prostatic cancer metastatic to bone In man) 
instances is attended bv equal or better sue 
cess than that induced b) orchlcctom) (7) 
Since the admiuistratKHi of certain estrogens 
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and other related ateroida apprajently can 
induce charactenrtic metabolic changes these 
alterations were sought for after orchiectomy 
in 2 of the 6 men with breast cancer and m 
an additional 3 patients with carcinoma of 
the prostate 

In particular measurements were made of 
the effects of the surgical procedure on 

A Fluid and eUclroiyU bdane^ Previous 
studies from this hospital have demonstrated 
that the administration of o-estradiol ben 
toate to women before and after the meno- 
pause and to men with prostatic cancer in 
duces a significant nsc m both extracellular 
water and plasma wlurae (2) It is mterest 
ing to note that a similar change results from 
the administration of large amounts of testo- 
sterone and testosterone propionate (3) How 
ever from 12 to iS days after orchiectomy no 
significant change had occurred m the volume 
of extracellular water or plasma m 2 patients 
with cancer of the breast and i pxatient with 
caremoma of the prostate Likewise m the 

2 remainmg patients with prostatic carcinoma 
in whom these measurements were made onlj 

3 months after operation the values obtained 
were within normal limits (Table 11 ) Fur 
thermorc orchiectomy apparently had no per 
sislcnt effect on the concentrations of sodium 
potassium calaum bicarbonate phosphate^ 
or chlondc in the scrum of the patients 
studied 


B Niiro^cnbalanca and proUtnfabneatton 
The now well known effect of certain andro- 
gens (prmapally testosterone and testosterone 
propionate) to induce nitrogen retention (6) 
suggested that a temporary negative mtrogen 
balance might obtain In males subjected to 
castraPoD In a group of 3 individuals studied 
here (2 with carcinoma of the breast and i 
with carcinoma of the prostate) nitrogen bal 
ance studies were made for from 12 to 18 days 
before and for a like period after operation 
No change In rntro^n balance was found to 
have occurred m this time. The total ar 
culatmg protem of these individuals likewise 
remained unaltered (Table III) 

C The urinary excreiton of creatine Since 
testosterone and methyl testosterone espc 
dally appear to exert a considerable influence 
on the unnary excretion of creatme (4) there 
was reason to bcheve that this function might 
be effected by the castration This was not 
found to be the case in the 2 patients with 
breast cancer and the i patient with caremoma 
of the prostate likewise the 2 other individ 
nnls with prostatic tumor excreted only nor 
mal amounts of creatine (Table HI) 

D The iitUi^Uon of carbohydrate There 
is no satisfactory evidence that honnones par 
ticularly potent as androgens or estrogens 
exert an influence on carbohydrate metabolism 
os do corticostrone or certain other steroids of 
adrenal cortical orlgm Nevertheless, it ap- 
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peued to be ol mtatst to tKcrtua vhetber 
or not the hormooe ImbAlance cooce^red to 
occnr after orchtectomy migbc be redected m 
an unurual carbohydrate trtlllatlon. 

Accordingly a patients with cardnoma of 
the breast and i patient with caroiroma of 
the prostate were maintauied on cooslftent 
diets as described hy Thome (L4) When 
these subjects were in nitrogen balance, an 
eetimatiaii of tbar carbohydrate metabohsm 
was obtained from thor lotravoKras giocoK 
tolerance curves both before and after or 
chiectomy These measurements, nude by 
the technique described by Thome and asso- 
aates(i4) failed to indicate any change in car 
bohydratc utiluation (Fig 13) after operation- 

fuuuAav 

It would appear tbcrefoie th«f of the 
metabolic phawss measured none changed 
significantly In the la to 18 days after orchi- 
ectomy in the patients studied. Changes 
known to be induced by testosterooc or o-est 
radial apparently do not occur simultaneously 
with clinical symptomatic improTOnent In 
patents subjected to orchiectomy 


BtDOmaCAL ZTTZCTt or OaCSIECTOUT 

Before the blood chemical findings on the 
present cases are discimed It will be well to 
review the general slgrdficauice of chemical 
chaises In patients with cancer radastatlc to 
bone. Alkaline pboaphatase b produced in 
large amounts in bones which are attempting 
to repair damage. When cancer of soft part 
origin metastaskes to bone the bone may or 
may not respond to the mjury with the pro- 
dnctioc of new o sseo us tissue When an at 
tempt at repair is made the alkaline phos- 
phatase of the serum rises and the metastases 
are osteoplastic. When as in the majority of 
bone metutases from carcinoma of the breast, 
DO attempt at repair is made, the slkaHne 
phosphatase of the serum retoains normal, 
and the lesions are osteolytic. If the prbeess 
of bone destruction is very rapid the caldum 
and phoaphoTUs of the serum may nse to high, 
or even dangerous, levels. Thus the alkallnr 
phosphatase of the blood may be taken u an 
mdez of the rapidity of bone formshon, and 
the caldum and phonhorus of the blood as 
an Index of the rap&ty of bone destruc 
boo. 
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have shown elsewhere (10) that treat 
ment with either testosterone propionate or 
with estrone caused an increase m the serum 
calaum of female patients with caronoraa of 
the breast metastatic to bone. The increase 
was apparentlv due to increased osteolj’sis 
caused bj rapid growth of the tumor In the 
bone. It did not occur m patients with breast 
cancer who were without bone metastases. 

Sci'eral in\*e3tigators (7 ii, 13) ha\’e found 
that when patients with caranoma of the 
prostate metastatic to bone are orchieclo- 
miicd, the scrum alkaline pho^hatasc which 
IS usually cle%'ated before treatment rises atfll 
higher In our senes, this nsc occurred in 
two-thirds of the cases. A similar nse was 
obseri'ed in patients treated with stflbestro! 
but on!) m about one fourth of the cases. The 
increase was temporary persisting for only 
2 or 3 months and was followed b> a drop to 
or below the initial leN’tl The mertase m the 
serum alkaline phosphatase was usually asso* 
aated with an increase in the degree of osteo- 
plasia of the bone lesions, but in some patients 
this appeared to indicate healing while in 
others the metastatic lemons bciame larger 
and more numerous. 

U seems probable that the regenerative 
capacil> of the injured bone is stimulated b> 
some one of the man> endocrine changes 
associated with castration The effect is not 
confined to the male sei, since we ha\*e also 
seen it in female patients with cardnoma of 
the breast who ha\*e undergone either surgical 
or roentgen castration The mechanism of 
ihi* stimulation remains obscure 

Of the patients fonning the subject of the 
present report Case i showed changes m 
scrum alkaline phosphatase very siraDor to 
(ho*< commonl> seen In castrated patients 
with caranoma of the prostate metastatic to 
bone The alkaline pho^ihatasc was slightlj 
delated at 5 9 units per ico cubic centimeters 
before castration began to nse immediatcl> 
after operation and reached ii o units in 3*'^ 
months. It then dropped reaching normai in 
I j-car and remaining mthin normal limits for 
another jvar There was no striking Increase 
in the degree of osteoplasia of the bone lesions 
but the process was arrested and some healing 
took place The scrum calcium and phos- 
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phonis were within normal limits throughout 
indicating that the rate of bone destruction 
was never ^*c^} rapid. At present aS months 
after castration the scrum alkaline phos- 

f ihatase has nsen siightl> and there are x re\ 
ndications of possible relapse The chemical 
changes arc shown graphically in Figure 14 
In Case 3 there was considerable delation 
of the scrum aJkalme phosphatase throughout 
thcpcnodofobscrmtion Thcpatientpro^bly 
had cirrhosis of the li\*cr and in hi’er disease 
alkaline phosphatase ma\ be retained in the 
blood instead of bemg excreted m the bile 
ns it nonnanv Is Hence m this case the \t\x\ 
of fcrum alkaline phosphatase cannot be 
taken os an index of bone actinti The serum 
caldum howcx'cr showed a highly significant 
nsc dunng n-estrodioi therapy Before treat 
mtnl the vrrum caldum was nomiai ^*ar>^ng 
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between 109 and 114 mOUgranu per 100 
cubic ceotlmeten on three detenmniUoai. It 
began to tok immediately on the beginning of 
treatment, and reached 14-4 milligraiai per 
100 cubic ccntiraeten in 1 weeka. Treatment 
wia then dUcontlnued and the caidum fell 
•krwiy to 11^ mHligrama. The riae in aenim 
caldtrm wai probably due to increaaed ofte 
ol^-xU cauaea by the acccicntion of the 
giwth of the metastatic tumor under the lo- 
floence of o-eatredioL The chonical changei 
are shown In Figure 15 

Id Case 3 patient showed occastonal alight 
devatwcta in tentm alkaliiie pbosphalaje and 
tenuncaidum but the changes were too small 
to be sigoihcant 

In Cw 5 patient showed prior to castra 
tioo, clo'atkiu In serum alkailne phosphatase 
(7^ to 13 6 units per 100 c.c) m scrum phos- 
phonii to S 1 rngni- pcr 100 c.c) In 


urinary excretion of calaum (4 jo to 580 mgm. 
every 14 houri) This appeared to Indicate 
*h«i- ost^ysia was rapid as was also shown 
roentgenographically but that aorae attempt 
at booe repair was being made. Immediate 
after castration there was a shift toward nor 
mal in all chemical findings, but thu change 
for only s weeks after which there was 
a r e v ca a loQ to or above the former high 
levels. Simoltaneouily there was a detenora 
In the <~llnirw1 condition of the patient. 
It is not dear wbetber the rise In aJkabne 
phoffibatase was a response to castratioo or 
to the Increased activity of the metastatic 
deposits In the bones. The chemical changes 
are shown In Figure 16 

In Case 6 f^dent developed bone metasta 
sea late m the period of observatioii. His blood 
chemistry was normal except for a persistent 
bordet&ne devatioD in serum caldmn The 
elevation was too small to be considered 
definitdy pthob^cal. 

Detemunadons of serum aad phosphatase 
were made at intervals on thesepstients and 
no aboonnalides were found. Tms was to be 
expected, since, as fax as b known at present, 
serum a^ phosphatase b never Increased 
except in the presence of metartasizing car 
dnoma of the prostate. 

coKCXtrsiow 

We may summanxe the results of 

thbstudy by stating that bDateial orchiectomy 
may have been responiible for the temporaiy 
regression of the primary leiloc In j instances, 
quite striking in i of the cases. It has possibly 
prevented recurrence la the primary operable 
dent treated only by local exdsion, and may 
ve prevented local recurrence In 1 other 
i n s t anc e . The procedure has caused regression 
and repair in the secondary deposits m booe 
as well as in lung The dintral regressions In 
this study compared with those reported for 
inoperable and metastatic cardnoma of the 
prostate have bud la tome the dxa 
matic cessation of pain caused by bone involve- 
ment. The diniral Improvement has been as 
satisfactoiy and as long In fact, we think thb 
procedure for male breast cancer may parallel 
the striking revolts of orchiectomy for the 
advanced cases of prostatic cancer One in 




TREVES ET AU ORCHtECTOMY AND CARCINOMA OF BREAST 


60s 


operable caae has now survi\’ed 38 months 
after castration and one 13 months. Both are 
m excellent states of nutrition and are free 
from pam Two have hved for nearly 6 
months with regression of their disease and 
give clinical promise of surviving for equally 
longpenods. Two of the piatients have shown 
de^te reparative changes m metastatic de 
posits m bone, while one with a sohtaiy area 
of bone mvolvement has shown no evidence 
of progression of the disease nor have other 
areas devdoped since castrabon This latter 
patent has ^d regression in the extent of his 
pulmonary metastases In two instances the 
primary lesions have become smaller The 
case of longest survival shows onlj a acatrix 
and the other regression in the ulcerabon and 
m the cutaneous nodules Thelatterpatienthas 
not survived a long enough tune to evaluate 
properly the effect of orchiectomy on the 
breast tumor 

In the histological exaimnabon of the testes 
of the 6 orchiectomiied patients essentially 
normal gonads were found The mammary 
cancer had not metastasized to the tesbdes. 
This is m striking contrast to the ffndinga m 
33 women who were castrated for therapeubc 
control of breast cancer In this group 9 
pabenta had mammary carcinoma metastaUc 
to the ovaries. 

The studies on two of the orchiectomized 
fiatients led to a conclusion that of the meta 
bolic phases measured— (i) fluid and electro- 
lyte balance (3) mtrogen balance and serum 
protem fabneabon (3)unnaryexcreboaof cre- 
atine and (4) the ublirabon of carboh> drate— 
none changed m 12 to 18 days after operebon 
This failure to demonstrate changes known to 
be mduced by the administration of testos- 
terone or a-estradiol shows that these changes 
are not necessary to produce cUmcal symp- 
tomabc improvement 


In one castrated patient the same changes 
in the serum alkaline phosphatase were seen 
which were observed regularly m patients with 
carcinoma of the prostate metastabc to bone 
followmg orchiectomy In two castrated pa 
bents there were no conspicuous changes m 
the calaum phosphorus, or alkaline phos 
pbatase of the scrum and m one the findings 
indicated continuing progress of the disease 
In the patient treated with or-estradiol there 
was a nse m serum calaum similar to that 
found m female pabents with bone metastases 
from cardnoraa of the breast who have re 
ceived estrogens. Thus in this small senes of 
tients there is a marked lack of uniformity 
the response to endocrine treatment of the 
blood changes caused by bone metastases. 
Further observ’abon will be necessary before 
the cause of this variability can be determmed 
We must again call attention to the small 
number of cases under report The value of 
the procedure will only be determined by ob- 
servabons on a larger group 
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CHOICE OF INCISION IN GALL-BLADDER SURGER\ AS A 
FACTOR IN PREVENTING WOUND DISRUPTION 
EVISCERATION AND HERNIATION 

JOSEPH U DeCOURO M D FACS^ CDanjimti, Ohio 


C ONSTANTLY unnrovlQff targicAl 
technique has ehminated tne hazards 
tod many of the aftermath compUca 
tions of sorgical procedures. Thus, in 
addition to loieered mortality rate, the period 
of recuperation has been markedlv rrfuctd 
and promofb impro%’ed 

In spite of advances in technique the sur 
geon is still frequently faced with the post 
operatl\*e catastrophe of woond difrupUon 
evisceration and bertdatkm This fact is es- 
pecially true in regard to abdominal opera 
tions involving the right upper quadrant 
The comprehensive report In tqjj of Soko- 
lov of Leningrad analyzing 7^3 cases of wound 
disruption adth evisceration troosed extreme 
internt here and abroad u to the causes and 
prevention of this unfortunate compUcation 
His analysis based on over ifioo question- 
nslret sent out to lurgeoos throughout Europe 
showed an inodence of dehiscence in a to t 
per cent of aD abdominal operationa. 

Bowen, m a review of the American htera 
ture up to 1940 found the incidence from o 34 
per cent in ^VTute s series of 10,473 laparoto- 
mies to 3 05 per cent in Hinton 1 scries of 611 
The mortality rate ranged as high as 75 per 
cent, altboQgfa the geneftl average was from 
35 to 40 per cent in the varioos series of cases. 

The factors which contribute to wound db- 
ruption may be Inherent either in the patient 
or in the technique employed at operation I 
am inclined to think th^ the surfeon can 
assume responsibility for both eventualities 
Certainly In view of the high mortality rate 
alone be is honor bound to study the poasibie 
caoao and prevent thdr occorrcnce in so far 
as be b able. 

From the reported literature, it may be dis- 
cerned that ndtber sex nor age pbya a dis- 
tract rWe, Rupture may occur at any time 

Fnn tS* DtpErtnat •( Sbtst DfGHrej CUe. 


during the postoperative course but it Is more 
Qsoal during the first 3 weeks, more specifi- 
cally on the eighth or ninth day Metabolic 
disturbances such as diabetes, tuberculosb, 
and nutritional anemia, also general physical 
debility emadiUon and old i« may be con- 
sidered prtdispoirag causes. Ims b espedalJy 
true of malignant leiloni, which comprbe ju>- 
pnjiimatdy 35 per cent of disnrptlons. The 
farsighted surgeon wDl by careful treatment 
before operation prepare such fiatienti so that 
they are 10 the potxibfe physical conditwo 
before surgery is employed 

Infection and drainage, which at one time 
were consideTed pnmary causes of wound dls- 
ruptiofi have beam relegated to a minor posi 
two in N-ww of the fact that by far the larger 
per cen tage of such cases re c over withcrat com 
plkations and those that do disrupt represent 
a email p e rc en tage of the totaL 

Considerable attention has been focused on 
suture materiab as a factor influencing wound 
disruption Although there has been heated 
controversy concerning the undeiirmbnity of 
catgut for suturing beauae of rapid absorba 
biUty and loss of tensQe strength. It stfil has 
advantages over other matenab— still b nre 
fcired by most surgeooi. TheoredcaUy there 
IS much roam for argument about thb pobL 
The fact remahij, however that dbnqitkms 
occur regardless of the suture material used. 

The digestion of sutures and softening and 
edema of the tbaues accompanying disruption 
have been attributed by some to escape of 
pancreatic aeoretloos. 

The rhlc of acniitivity has been considered 
ms a contributory factor to wound disruptions. 
Ebperuncntal work (a) has shown that e«»- 
tlvity to cat^ can be produced In guinea 
pigs with resmtlngpplng of the wound. CUn- 
ic:iiill> such aensitmty bu been demonstrated 
by sidn testa. These findings may pertain to a 
606 
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few selected eases, but they certainly are not 
related to the large number of disruptions re 
pMDrted There has been no substantiation of 
the allergy factor 

There is no doubt that mtra abdominal pres- 
sure, such as coughing snecimg vomiting 
and distention contributes to the occurrence of 
evisceration and herniation It must be real 
leed however that there are many cases in 
which Increased mtra abdoramal pressure pro- 
duces no such untoward effects It Is only 
when tissue Impairment already exists that 
pressure exerts any mfluence It must, there 
fore be considered a secondary rather than a 
primary factor Proper postoperative care can 
to a large extent eliminate these compbcatioos 

It is opmion that the primacy (actor In 
wound disruption with subsequent cviscera 
tion and herniation hes m the mosion first, 
in the choice of the mdsion for the mdividual 
patient, then m gentleness m handling the tis- 
sues and, last, adequate closure of the wound 

The greater inadcnce of upper abdominal 
disruption is probably due to the fact that the 
abdominal fascia Is so distnbuted that the 
lower layers of the abdomen arc stronger 
Next to malignant lesions surgery on the bU 
iary tract has accounted for the major number 
of wound disruptions reported It is in these 
operations on the gall bladder that we at the 
DeCourc> Clmic have succeeded m the pre- 
vention of dehiscence by the indlvidualiration 
of the mcision plus the maintenance of good 
surgical technique With this procedure we 
have cxpcnenc^ no wound disruptions m a 
large senes of cases within the past 2 years. 

I deem it advisable here to reidew the pnu 
aples of wound healing of which every surgeon 
should be cogmxanL The foremost aim in the 
de^*elopment of tensile strength of the wound 
Is regeneration of fibrous tissue or fibroplasia 
as this is commonly called Then there is pro- 
liiemtion of epithelial and connectl^'e tissue 
cells bordering the mosion followed by regen 
eration of capillaries which penetrate the exu 
date This rcparativ’c tissue Is termed granu 
latton tissue In the next process the j'oung 
connective tissue undcrgocsshnnkage the cells 
become spindle-shaped the newly formed m 
tercellular collagen fibers contract and squeeze 
the capfllary loops into atroph> 


The essential requirements for an mosion 
for operation on the gall bladder and bile ducts 
arc case of execution and rapidity of dosurc 
It should afford adequate exposure for \Tsibil 
ity and manipulation of aWominal organs 
pcnnitting enlargement if necessary 

Certain anatomic prmaplcs should not be 
overiooLed- The mosion should traverse mus- 
cle rather than fasda, as the scar left in the 
peritoneum is beat protected b> muscle The 
muscles should be spht m the direction of their 
fibers rather than cut through- The rectus 
muscles however may be cut transi-ersely 
without scnously weakening the abdominal 
wall as such a cut passes between two adja 
cent nerves without mjunng them No nerves 
should be divided 

In referring to the literature we find a for 
roidable array of types of incisions for gall 
bladder surgery both anatomic and nonana 
tomic. I do not here mtend to discuss them 
all but shall concentrate only on those we popu 
Iarlycroplo\ namely (i) hookey stick (Mayo 
Robson) (3) nght rectus (Kammcrcr) (3) 
midline (Kainmcrtr) (4) nght rectus (high 
Deaver) and (5) transverse inasion 

The hockey stick or Mayo-Robson mosion 
is made through the nght rectus near its outer 
border m a line parallel with its fibers The 
mcisioQ starts at the costal margin and ex 
tends vertically downward for from 5(08 cen 
timeters. The upper end is canned obliquel} 
as high as possible m the interval between the 
ensifonn cartilage and the nght costal margin 
The posterior sheath of the rectus and perito- 
neum arc diMded together 

The right rectus inasion of Kammcrcr starts 
at the level of the umbilicus half an inch me 
dial from the lateral border of the nght rectus 
muscle It runs upward along the lateral bor 
dcr of this muscle to the costal margin The 
skin superficial and deep fascia and the ante- 
rior sheath of the rectus muscle are cut longi 
tudmttll> The inasion of the deep fasaa is 
made approTimatclj three-quarters of an inch 
doser to the midlme The rectus muscle is re- 
tracted inward from the outer edge of rectus 
or outward from the midlinc- The postenor 
sheath and pentoncum arc cut Iongitudina!I> 
The imlue of this incision dqicnds on the fact 
that the rectus is not cut and that this mu^lc 
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protccte the indsons m the peritoneum and The faicia and the musde fiber* arc ipUt 
fasciae after the wound b dosed longitudinally 

The muflmc inasion which haa been m use TT* transverse inemoo starts about i Inch 
for the longest period of time presents the ad to the right of the midllne and directly out 
vantages of rapid opening and closure and ward about a inches beknr the costal margin 
gives a good view of the entire abdomen. For parallel to the “fissures of Langer The ei 
this rrasoQ it U an cxceDent inebion for explor tcmal fasda of the rectus musde b cut across 
atorv purposes. The objectionabk feature of In the same direction while the fasda of the 
the masion ts that it cats the lioea alba ix external obliqoe moscle b split In tbe line of 
the terminal fibers of the apoocurosu of all tbcfasdalfib^ With the f^gen inserted be 
lateral musdes perpeodJcular to tbelr course, tween the exposed rectus muscle and tbe pos- 
To avoid the ligimentom teres, the maxioo at terlor sheath of the rectus, two artenes usually 
the level of the umbHicos slightly to the found in tbe rectus musde can often be pal 
left of the midllne on to tbe musde, but ends pated and ligated before the musde b Indscd 
at a point parallel to the umblicas. The rectus musde b then split across Its cn 

The right rectus tndsion of Dearer starts tire breadth. The deep oblique mosdc and the 
at the le^ of tbe costal margin one-foortb to tiansveraalb musde are iput In the direction 
one half Indi medial from the outer border of of their fibert. The peritoneal cavlt\ is opened 
the ngbt rectus musde It runs downward to transrenely 

apprradmatdy i Inch below tbe umbflicua. With the yean the trend of many surgeons 
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haa become more and more away from vertical 
inosiona in gall bladder surgery Some have 
even adopted the transverse tnoaion exclu 
sivel> This appears to mo to be an extreme 
measure os the \*crtical incision presents cer 
tarn advant^cs os*er the transverse inasion 
I whoU) disagree mth surgeons who suggest 
that the t^lns^'e^se inasion be used in all op- 
cmlions on the gall bladder At the DcCourc> 
CUnic we haNX emplo\cd this inasion satis 
factonK in appronmatcH 50 per cent of cases. 

Our choice of indsion depends upon the 
phvsical structure of the mdi\idua] For the 
asthenic tj’pc of indindual i c the thin long 
chcstcil person we havT found that the ncccs- 
san, higher exposure can best be obtained wrth 
the \‘crtical incision 

The trans\*crsc is our inasion of choice in 
the ol)c*c mdiadual This not onl> gives ex 
ccUent exposure but also carries less trauma 
causes less embarrassment to respiration and 
allows the h\cr to be elevated without folding 
on Itself This latter point is doubtlessli a 
great ad\‘antagc in dealing with the obev: pa 
ticnl as we haNx: often experienced such diffi 
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cult> when we have had to contend with a 
thick abdominal wall 

Because of the Umitcd exposure pronded b} 
such an inasion it docs not allow for explora 
tion as when employing the McBumey ina 
Sion for appcndiatis the diagnosis must be 
certam before the operation is performed 

The xtrUcal inasion on the other hand 
gixTS excellent exposure and is ideal for ex 
plorotor> purposes The main objection is the 
difiicult) of dosure which we seem to h&vt 
been able to surmount It is well known that 
the midJme inasion traverses the hnea alba 
which IS poor m its blood supply For this rca 
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ton E fuddoi or unusual contraction of the 
tranf^me or oblique /Quade* of tbeabdotncn 
especially when intm abdominal pressure u 
exerted would tend to nulHt apart The\’aluc 
of the right rectus innsomubes in the fact that 
the muscle protects the indxktru In the perl 
toocum and fataae after the wound ts clo^ 
and there la little damage to the r>er\T suppl) 

We haw entire!) eliminated the 
mvoKed in dosurc of N'ertical Incuions bj em 
ploying a Blake dosurc of the fasoa, just 
as performed In a secondarj operation for in 
emona! herma. It u turpruing iritb what ease 
this can be done at the primar> operation 
WTicn the abdomen is entered the fascia Is 
stnppcd on both sdcs and o\*erlaid as su 
tur^ Drainage when necessary is brought 
out through a separate stab wound The ac 
tual extra time consumed in tbe stnpping and 
closure without undue haste amounts to to 
minutes. 

Ail mdslcms are dosed b> carefui approx! 
maUoD of anatomk structures. Tension is 
ai’oided ai>d geatieoea in tbe hasditog of 
tbaues ts streak 


Tbe fact that cmpkijdng tbe technique dc- 
senbed ne have betm aUe to prrvcnt wound 
dismptioo cNosceration and herniation after 
forger) on the btliarj tract has prompted me 
to report these findings, cspeciallj since manj 
sorgeons are leaning to the indrscnmlnafe use 
of the trans\i:rsc Inasion In all ca.'es. 

COSCLDSlnsS 

It IS mthln the surgeon t power to p^c^Tnt 
the occurrence of wound disruption e\i3cera 
tton and herniation which frequcntl) occur In 
operations involving the right upper quadrant 
n> Indivadualhing the tjpe of incision used 
b) careful handling of the Ilsucs and b) ade- 
quate closure of the wound this major catas 
trophe has been cluninated in a large number 
of gall bbddcr operations which have been 
performed within the past a jxan m mj dime 
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PAPILLARY CYSTADENOMA LYMPHOMATOSUM (WARTHIN S 
TUMOR) OF THE PAROTID SALIVARY GLAND 

HATES MARTIN MD F A,C^^ iryd HARR\ R EHRUCH MD Ncwlork Ncwlork 


P APILLAR'i cystadenoraa IjTnphoma 
tosum does not conshtule a senoua or 
complicated problem in a tumor clinic. 
These bemgn tumors cannot be differ 
entiated from niix^ tumors of the parotid by 
climcal examination alone and in most cases 
a specific diagnosis is not made until after a 
surgical specimen has been cxammed Never 
theless papillary cystadenoma lymphomato- 
aum maLes up a definite percentage of all 
parotid tumors and when the surgeon re 
ccives the histologic diagnosis from the path- 
ologist he will be called upon to give the 
prognosis and his recommendations as to the 
necessity for further care and follow up exam 
mations. 

The present study was undertaken to deter 
mine clinical behavior of these tumors and 
is based upon a senes of cases of papillary 
cystadenoma lymphomatosum culled fr^ the 
records of 359 parotid tumors all observed in 
the Head and Neck Service of the Memonai 
Ho^ital from 1932 to March 1944 inclusive 
Dejintltan The term papiJaiy cystadc 
noma lymphomatosum as us^ m this paper 
designates an essentially bemgn cystic tumor 
occumng either m or attached to the parotid 
salivary gland Its microsoc^ic appearance is 
characterired by specific epithelial structures 
supported bj a lymphoid stroma 

Other terms, that have been cmpIo>"ed to 
designate this neoplasm ate adenolymphoma, 
branchiogemc adenoma, epitheholyraphoid 
cyst, branchioma, cyhndrocellular branchio- 
genic adenoma, orbital inclusion adenoma and 
onkocytoma. 

In 1910 Albrecht and Anrt first established 
this tumor as a distinct morphologic entity 
There have since been reported 66 genuine 
cases exclusive of the present senes. In 1939 
^Ya^thm discussed the cases already m the 

Fran nod and >.fck SerWee. Mmiocitl Iloapital, New 1 ort 
New \ort. 

Dr Martin, attendlot auricoo Dr EbrCcb Roti^efeOer Fd 
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literature and added 2 of his own He gave an 
excellent description of their pathology and 
from then on the growth has often been re 
ferred to as Warthm s tumor an eponym 
hardly justified from the standpoint of pre- 
cedence Although the term papillary cysta 
denoma lymphomatosum contributed by A1 
brccht and Ant is reasonably accurate from a 
descnpbve standpoint nevertheless it has the 
disadvantage of bemg long and cumbersome 
so that the figurative designation of Warthm s 
tumor already m common usage will prob- 
ably continue to be employed as a matter of 
convenience 

ETIOLDOY 

irutdmee Although papiUary cystadenoma 
lymphomatosum is a somewhat uncommon 
necylasm m general hospital admissions it will 
be found to make up a definite percentage m 
large senes of parotid tumors. On the Head 
and Neck Sennet of the Memonai Hospital 
where about 1600 new patients with neoplasms 
arc admitted yearly 359 tumors of the parotid 
salivary gland (206 benign end 163 malignant) 
were ob5er\*ed dunng the penod from Januar> 
193a to March 1944 mdusivc The aa cases 
of papDJary cystadenoraa lymphomatosum 
herem reported comprise ro per cent of be 
nign parotid tumors, 6 per cent of all parotid 
tumors and less th^ 2 per cent of all neo- 
plasms of the head and neck This madence 
IS in accordance with the observations of 
Swinton and Warren and others 

Age and sex In this senes at the time of 
admission the oldest patient was 73 years of 
age and the youngest was 30 years of age the 
average age was about ^3 years. There were 
20 males and 2 females ^tio 10 I ) This is in 
accordance with the observation of others that 
the tumor occurs charactenstically in middle 
aged and elderly males. It is of mtercst to 
note that the 2 female patients m our senes 
were 36 and 37 years of age respectively on 
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odmiiBion « compared to the aver*^ ol sj pvtiiolocy 

>'earL Tbe aic»t hkel> eipkajQoa for Uua Grou pcUMety C>'stAdeoomA ]>ispbotiu 

age aex dlicrepaiicy U that the txmor tendi to tosum U ao eocapsolated tomor lliecipsQ^ 

E reduce faail aod cervical diah^remect eari> ts thin, stroog glistenme and la travened by 
I its course and fanales wiu, according!) £ioe blood reoeii. Rarely h o w e ver the tumor 
leek consultation sooner No satbfactor> ex mav not be completely env'ekped by a capsule, 
planattoo has been advanced u reigaxd to the and, In such an instance the neoph^ ma) liv 
predominance of papillary cystadenoma lym filtrate parotid substance lor a short distuce 
phomatorum In malA The Inddence of sail (Case 1 6) In our icnes, the speomens varied 
vary gland tumors, m geoermi, is about equal from i 5 to 5 5 caitlra etefs m greatest diam- 
In the two sexes. eter and were pluroply ovoid tr>d globular 

The TOungest patient wboso case IS deacribed The surface Is other smooth, find) bewdated 
In the bterature was a bo) iX )‘ears of age. or divided by branching ddts into pseudolob- 
reported by Stochr and Ri^ The oldest ular pattern Tbe consliteiKy is soft m some 
patient was a male of gr >'cars, reported bj plac^ and fluctuant m others, although an 
Carmlchad, Davie, and Stewart- occasionnl tumor maj be firm throughout 

Causalrt* faejers An analysis of our coses In most when a Warthln tumor Is 

did not reveal any common cauntive factor opened a chocolate-colored material, somc- 
No hktoiy of tniuma, previous infection or times of moonous appearance exudes from 
calculous disease was obtained. The tssoda the cut surface, ^lien this material b scraped 
tlon of a papillary fibroma of the tocigoe (Case away with a knife the tissue presents a glossy 
a) nasal pclj-ps (Case 6) IvTOphoearcoma of or an opaque appearance, and the color vanes 
the neck and medJaatlnnm (Case 8) cspQlaiy from p ink, to ydlow to brown Most often, 
bonangwma of the face (Gase 9) camnoma the cut surface is coarsely pseudolobulated, 
of the stomach (Case 10) and ganglion of the and contains several cyats varying from i mil 
wrist (Case 19) appeared to be inerdy com Umeter to about a centimeters in diameter 
cidental ^ These cysts are lined with shaggy tlasuo com 

xscMiL^ai twrTfvtRWtBOTMM. poscd of papUfifcrous piojectwns and tome- 
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Fi^ 4 rhetfifrapli (Cue 9) ibewtaf ojimo n ba 
tkn ter puAltry cytUtinoam. ly>phoB*twei (lain 
uricuhr) nu eeeptua tt taand u Lie poetedor (o (b* 
dll 0^ Uk parotid 

(deep cervical fuda) but tbe rekuoa of the 
neoplasm to the giaod was variable. Id 9 
cuet, the turnon were superfidal butattacbed 
to the parotid c^ule. In 7 quo, the neo- 
plasms were found to he beneath the ptarotkl 
capsule and embedded within saQvary gland 
tissue at varying levels. In 4 Lnstancei, the 
tranon wee looted posterior to the parotid 
gland and in these cases, it wu neceasary to 
elevate the tnH of the parotid giand In order to 
expose the growth. Thee wee s cases m 
which the growths w er e attached to the taB of 
the parotid gland, thus lying In the opper neck 
and m dose rdation to the supierior pole of the 
thyroid gland. These tumors could easily 
have been mistakei for adenomu of the thy 
roid gland. 

Although we could dearly demonstrate that 
the \l\arthin tumors, in our leiet, lay defi 
mtcly m the parotid area the growths often 
extended to Involved adjacent structures 
especially after attaining coonderabfe propor 
tloDS. In Case 14 the tumor was not only 


retramandlbtilar and situated beneath the 
stemomaitold muscle, but It extended upward 
almost to the latenl waB of the pharynx. This 
neoplasm measured 5 centimeten In its great 
atmaracter butwM,DCVcrthelcaB,comfietely 
encapsulated. 

Btfic^aiMogy Papillary cyitadenoma lyra 
phomatosum b composed of tbsoe not found 
ftonnaBy In the saHvary glands, and its micro- 
scopic appearance reprcKoti a specific mor 
phologk entity It b characterize by papB 
lary epithelial structures embedded in a Ijro 
phold stroma. The papillifcrouB projections 
arecovered byapeculiar eosinophilic, palisade 
like epithelium and, together idth its suprort 
Ing Ivmphold stroma are the most striking 
hbtologic features of thb neoplasm (Piga. i 
and 3) 

The general anangemait may be tubular 
alveolar or cyitic, but b usually a comblna 
UoQ of all thre. llielntracystlcpapilliferoui 
projections vmr> from simple stalks or tufts to 
complex branchinga. The spaces art lined by 
characteristic cpitheUum wmch b arranged in 
a double rtrw of taB evenly placed cylm^cal 
celb resting on a thin bajgnent membrane. 
The inner row of the ctBa b frequently cu 
boidiL OcrarinniBy a single row of ceUi b 
CDCDuntered but the ecltbidlum may also be 
heaped up The cytoptasm b abunduit, pale 
pmk and finely granular The nuclei are 
targe most often spberlcal bet occaslonaBy 
eloogated and vesunilar Uwy are situated at 

the luminal end of the ceBi(I^ *) The nuclei 

stain deeply possess a distinct nuclear mem- 
brane ani very often a large nucleolus. War 
thm has maintained that the eplthelinm b 
cfliited, bat, except for Robinson and Harless, 
DO other mvestigitor has been able to confirm 
thbobeervatlon. Cilia were not demoostiatcd 
in any of our specimens. Many of the gland 
spaces contain a pmk amorphous matenaJ and 
•ome of the places are filled with dibns and 
pycnobc nuclei. 

The stroma may vary from scant lymnho- 

r : Infiltration (Fig 3) to true lymphoid 
e containing fuUy devekped germinal 
centers the lympboUl stroma teems to be 
molded Into ^ papQlary stalks and tufts, 
and at no time b it compreaRd or distorted 
by cpltbehal elements. This suggests tbst the 
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lymphoid dement la on active part of the 
tumor Occasionally the lymphoid foUide 
may undergo partial, or complete h3'alini2a 
tion Little connective tissue is seen but 
when present it appears loose and relati\*e}y 
a\Tiscular Not mfrequcntlj broad sheets of 
hyalmised connectiv’e tissue ore observed, 
cspeaallj m those tumors which contain scant 
l^Tiiphoid stroma. 

The capsule although thin consists of dense 
fibrous tissue with an occasional bit of sahvary 
gland tissue attached to it No salivary gland 
ular tissue was encountered withm the tumor 
nor was there an> instance in which the tumor 
was found actuall> to m\'adc the parotid 
gland- In Case 16 the growth was not com 
pletdy encapsulated and to the naked e^T 
appeared to infiltrate the parotid gland for a 
short distance microscopic examination bow 
e\'cr did not re\’cal true in\'asion of the gland 
by tumor tissue. 

A histologic variant in our senes occurred 
m Case 7 m which atypical areas were seen In 
many places the epithdium was heaped up 
and there was a loss of onentation between the 
epithelium and stroma but true malignant 
transformation was not observed In an> sec 
tion The only reported instance of anatomic 
malignant transformation is by Ssobolcw 
Notwithstanding m our opinion the sub- 
mitted evidence m this case is not convinc 
mg and does not justify a diagnosis of mabg 
nant papillary cystadenoma lyraphomatosura 

Jaff6 has described secrchon capillaries be 
tween the epithdial cdls with evidence of 
secretory activity and attnbuted the transfor 
raation of dilated glands into cysts to this 
secretion phenomenon This has been con 
finned by Freshman and Kurland and by 
Wood- Staining tcchmques for the demoostra 
tion of intcrcellulaT capillary qiaccs were not 
earned out m any of our specimens. 

HtsUtgen^sts Many sources have been sug 
gested to account for the ongm of papillary 
cystadenoma lymphomatosura including 
bronchial arches parotid lymph nodes eusta 
chlnn tube oncocytic cells orbital mdu 
sion and embryoiial buccal ectoderm It has 
even been suggested by Lecfeie and Brachetto- 
Bnan that the growth rqirescnted the develop- 
ment of an ectopic tonsil WhDe no sin^c 



Rg. 5, SStakgrmm in C**e 5. Tbe dnctal fy»tem of the 
parotid i^nd hai been distorted due to extrinsic prmore 
prodocea by W srthln t tinoor Note Urxe ctntr^ defect 
and whod-uLc appearsner 00 the penphCTy 

h>pothesis has been advanced which satisfac 
tonly explains the genesis of the neoplasm the 
vonous theoncs of histogenesis arc bnefi> de 
senbed in the following paragraphs. 

1 The brone/iicgenie theory was first pro- 
posed b> Ssobolew and has been fa\ored b> 
Aflkanaxy RicU Ewing and others. These 
observers contend that the tumor has its 
origin from the ectodermal portion of a bran 
chiogcnic arch because of its resemblance to 
the embrj’onaJ Utw of epithehum and lymph 
Old stroma found m the ordmary branchiogenic 
cysL Furthermore its epithehum has been 
said to resemble the eosinophihc cells of the 
parathyroid glands No convincing evidence 
however has been furnished to support this 
hypothesis. 

a Waithin suggested that the tumor might 
arise from hetcrotopic pharyngeal ectoderm 
possibly the euslachuin and he has been 
supported by Wcndel This theory too is 
bas^ on sindlanties m the epithchuin 

3 According to Kralasl and Stout, a defi 
nltc structure— the orbital which 

gives nse to the orbital salivary glands in cer 
tarn carnivora appears as a vestigial rudiment 
m human embryos. During the growth of the 
embrjo the parotid gland comes to lie m dose 
proximity to this vestigial epithelial Ivmphold 
structure whose lining cells are suppos^ to 
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rrvmljlc ihf q^lh liutn ( tN^ta Icn rtru l>Tn 
phomatir>um ntrv inNT'licat maintain 
tbaltb^pr lalJ nffioofthrium rt from* 
diUti >n ID i prt><i(rrati m <j( ihr rbitaJ in lu 
I n Thi tbcitn i ittra ti\T in that U 
to aaount fnr th? Ivm; h 1 1 a «rli a thr 
cpilhelial IfTTifnt f thr turn t ( r m Ht 
authora affrtr that ihc lmphK\tu t) uc 
takn an a (ist (tart in the i rrmati n \ the 
ncM] laMTi th>e ol jntiiio to thi h\T ihc'iti 
that thf oflHtal in lu« m ha tem m 

alratol m man 

4 The theory that thr turn r ari'C (t «n 
kritroU^fu Siilirj rgLinJrfsIs Mtuatol inlvmi h 
noik^ oilja ml (i the pamthl xlan I «a fir t 
cx| rr"c<i In Mlnnhlaml \rzt Ihi hvi Ih 
((kn%atlon from hctcrulopi rr>t > Irmlt 
to aupport the morph I >pir imprrx inn that 
the l)Tni howl cnmi inmtupart fthecrowth 
and does nut rqnrvcnt rrmnant^ of a Umph 
node It alv cTplain in |iart nh\ the lumnn 
ma> lie mci anlcml within or attached to 
the jiarotHl f•aJi^-ar^ ftland \natomirc>T*lmrc 
ha^ licen Kulnnittnl to Mipjwrt thu ibmrv 
Nri •< has ilfscnbrtl l>Tn| n nmlr. in the pa 
rotid Rian 1 of a ijo milhmelef fetus whkh 
contained aaJhTir) lulmJes lie has alvi drm 
onstrated aaJi\ir> Us uc within prcparolld 
l>mph node* of newborn infant*. These ol>- 


serx-atioo Ka\T Iren imfirmci! I \ VtcholM a 
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turn r The mam ni }ertl n t thi thrs rs i 
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M W «r^lj lTvr4 »«l^ to-par^ W'M Stf C.**W. W 

■#«TfSWSr«4, h* mt — M-— U vi ki 

w>. 4 ii n K I I.W 1 UvMku 

rM>s b*rk •* 



MARTIN EHRLICH PATHXARY CYSTADENOMA LYMPHOMATOSUM 617 


a lymph node lymph amuses ■were not en 
countered in any of our specimens nor ha\'e 
thc> been demonstrated b> other mveatigators, 
5 A ^^lnatlon of the theory of Albrecht and 
Arzt has been proposed by Hamperl and is 
based on the presence of certain characteristic 
cells found in the salivary glands which appear 
bj a process of differentiation from both ^and 
ular and duct epithelium They contain a 
finely granular c^oplasm their nuclei are m 
dented and nch in chromatin and they hai-e 
c^'cn been reported to form hyperplastic nod 
ules. These cells which were first called 
pycnocyles but, later named oncocytes by 
Hamper! arc supposedly encountered more 
frequently in Indi'Viduals over 30 years of age 
and almost constantly during and after the 
6th decade- Jofffe who contnbuted the term 
onkocj'toma for this tumor has de\'elopcd 
the thesis that the growth has its ongm from 
oncocj'tes in aberrant saIi\Tiry tissue of lymph 
nodes adjacent to the parotid gland 

StJlPTOUS Atm CUmCAL COOTSE 
Papillary cy'stadenoma lymphomatosum is 
presumably always a rather slow growing 
tumor that is it does not reach a sue of se\ 
enil centimeters in leas than a year usually 
more The rate of growth Is slow and steady 
up to a sue of 4 to 5 centimeters when further 
growth has a tendency to be self limited In 
our senes the patients who ga\‘e short histones 
all admitted that the tumor was at least 2 cen 
timeters when first di5C0\‘crcd The shortest 
stated duration of the tumor before admission 
was 2 months^ and the longest 13 years. It is 
probably somewhat coincidental that about 
one-quarter of our patients ga\'C exactly 3 
^■ear? as the duration of the tumor In 50 per 
cent of the cases the duration of the tumor 
was more than i year The a\xr3gc duration 
of 3 years is somewhat shorter than that of be- 
nign mixed tumors (6^^ yTars) as observed in 
our clinic In onl\ 3 cases was there a history 
of rapid growth— in the cases of 2 patients 
with tumors of 4 cmtunclcrs in diameter who 
staled that the had been present only 

6 to 8 months rc*pcctiN‘cly Carmichael 
Daxie and Stewart reported a case which was 
present for more than 30 year* before cxasion 
was earned out 


Most of the patients in our senes com 

f ilained of no symptom other than cervacal or 
aaal disfigurement In only 2 cases, was 
there a history of slight pain at the tumor site 
assoaated with recent rapid growth and pos- 
sibly due to a more rapid accumulation of fluid 
within the cystic mass The a\'erage patient 
with papillary cystadenoraa lymphomatosum 
seeks medical advnee cither b^usc of the un 
welcome deformity of the growmg tumor or 
apprehension os to its true nature. The time 
of seeljug medical ad\nce is usually sdcctu*c 
In our cases the tumors were located most 
frequently In the midportion of the parotid 
or mother words just m front of the lobule of 
the car In 13 cases the tumors occurred 
around the borders of the parotid particularly 
at the ta 3 of the gland that is just behind and 
a bttle below the angle of the jaw or c\'cn in 
the upper neck The tumors were usually 
single ovmid and sharply circumscribed vary 
ing m sire from 1 $ centimeters to 5 5 cent! 
meters. In 3 cases growth occurred bilater 
ally There was one instance of homolateral 
multiple tumors (Cose 22) and i cose m which 
multiple tumors were encounted bflatcnilly 
(Case 20) The distnbution between the two 
sites was about equah 
On clinical examination the growths were 
nil of smooth contour only moderately firm or 
even slightly fluctuant In consistency The 
nodulanty and marked induration so char 
actcnslic of mixed tumors Is not found in 
papillary cj*stadcfioma lymphomatosum Fx 
cq>t when located in the retromandibular por 
tlon of the parotid these tumors arc aJnavs 
movable and CNtn though they ansc within 
the parotid in their progressive enlargement 
they tend to migrate toward and lie on the 
surface of the gland as do other encapsulated 
tumors of the parotid \NTicn papillary cysta 
denoma lymphomatosum an*^ in the retro- 
mandibular portion ol the parotid the growing 
tumor is compresvxl between the posterior 
edge ol the ascending ramus of the mandible 
and the mastoid process and the clinical find 
mgs will be mainly that of diffuse ill defined 
fullness of the parotid area due to cxpmsion 
of the deep Ivnng tumor 
^ince the tumor is encapsulated and non 
infiltrating there is no change In the appear 
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tnce of the OTcrlying tbrL In our group tbout 
lo per cent of the cisea were bflateral and s 
per cent homolaterally multiple In the kterm 
ture, we have found 3 case* of bflateral napD- 
lary cyitadcoorna lympbofnatorom (Nino 
aodOughter*oa,quotMbyPlaut) butnoprt 
vious instance of mnlUple bomoiateral occur 
rcncc of this tumor has been reported. 

The Hinlfl course of Wartnin 8 tumor h 
essentially benign. In the a cases of longest 
duration 7 and u years, rt3pecti\ely there 
had been little chan« In appearance for the 
•CTcral years preceding the operation The 
UnnoTS tend to recur proi^tly foDowing In- 
complete exdsiont, as was illustrated In Cases 
7 and 1 3 and as reported by Carmkhael Da 
vie and Stewart. Maflgnant transformation 
did not occur in any of our cases, arid we doubt 
the authenddty of the one Instance reported 
in the Uterstore 

In our series, the tumors were situated In or 
attached to the parotid salivary gUrxL Our 
records reveal no occurrence of this tmnof In 
the lacrimal salivary ^jmds, or (o any minor 
salivary gland tame. In the Uteratore there 
were 3 Inatances of Warthm s tumor reputedly 
oennrlng in the submaxlUarv gland by A 1 
brecht and Arzt Spltanagel and WeodeL 
After a review of these references It team to 
us that these cases are not well authenticated. 
None of these authorities actually stated that 
the tumors were found In the lubitance of the 
subfuaxlllary gland or attached to its antenor 
surface, 'ni fact that they have not done so 
indicates that they have not appreciated the 
fact that the anteroinferior aspect of the tall of 
the parotid lies In contact with the postenor 
superior aspect of the submaxillary salivary 
glmd, aithcrugh the deep cervksd fascia sepa 
rates the two. Sfa>ce papillary cystadenoma 
lymphomatotnm can so consistently be deia 
onatrated to arise or at least, to lie In direct 
contact with the surface or borders of the pa 
robd salivary gland, an error could eaifly be 
made from the standpoint of surgical patbol 
og^ if the tumor arose in the parotia at Its 
point of contact with the submaJoUaty salivary 
gland- The fact that, in our series, none of the 
tumors arose separately from the parotid 
gland does not p^o^■e, of course, that they may 
not rarely do so On the other hand, our series 


comprises one-quarter of aH caaes so far re- 
corded and furthermore in our opimoo, no 
conclusive evidence has, thus far been ad 
vanced to indrcate definitely the occurrence of 
Warthln s tumor other than In the parotid 
gland 

DIAOIfOSB 

There are no dlnlcal stigmas sufficiently 
characteristic of papQlary cystadenoma lym- 
phomatosom to distinguish it from certain 
other much more common tumors of the pa 
rotid V\ c hare found no case reported In the 
literature with a preopen tire dla^osls of this 
specific ncopUsm ana, b the present series, a 
flinfa-^1 diagnosis was not made b a single in- 
stance before an aspiratbn biopsy report was 
returned or fallbg that, before histologic ex 
ambatloQ of the lurgiml spedracn In our 
senes, the preopentlw diagnosfa was made by 
aspiretloQ bbptv In i3 cases as will be dis- 
ciused later b this report- 

Di^ertnlioJ d/u/iwrij Smet papillary cytt 
adenoma lymphomatosum Is, we belioT al 
ways located b the parotid area and possesses 
fu<± charactensUca of a benign growm as bng 
duration, smooth contour mobility suggestbg 
encansulatioQ, and lack of bfiltratioo, it wiU 
usually and logically be tentatirely diagnosed 
by the experienced examiner as a mixed tumor 

In 4 of oar cases where the tumors appeared 
b the upper neck just on or below the tall of 
the parotid, the soft, floctuant character led to 
the teotaU\'e diagnosis of branchiogenlc cyst 
and, b a others of the cervical cases, the drag 
Dotis of malignant Ivmphoma and adenitis, 
respectively were made. Delanglade Peyron 
and Rousladolx reported a case b which a 
tentative diagnosis of carotid body tumor was 
made before operation which seems to us 
rather farfetch^ on the basis of probability 
and disaimflaTity b rUnipwl findbgs. 

There are do diflcrentlatmg features to dis- 
tinguish Warthb I tumor from a cellolar 
mi^ tumor of smooth contour although, of 
course no experienced surgeon would be b 
doubt as to the true nature of the nodular b 
dorated variety of the mixed tumor Metasta 
sis from lOcnt primary cancer b the mouth or 
upper portbos of the pharynx may occur b 
lymph nodes situated in the upper portion of 
the neck or even overiybg the parotid. It is 
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possible to confuse such lesions with tumors of 
parobd origin especially if the possibDit} of 
silent primary cancer is not apprcaated 
Other cystic tumors which occur m the re 
gion of the parotid or in the upper neck are 
cy'stic mixed tumors (^-stic caranoma of the 
parotid and branchiogenic cysts, the latter 
often exhibiting walls thickened to i ccnti 
meter, or more, b> lynnphoid hyperplasia. As 
with cellular mixed tumors and lymphomas of 
the parotid lymiph nodes there arc no dis- 
tinguishing features and the diagnosis must be 
made cither by aspiration biopsy or examina 
tion of the surgical specimen 
Staiographv Roentgen visuahxation of the 
parotid gl^d after the instillation of lipiodol 
into the dacts was earned out m 13 cases fol 
lowing the technique of Blady and Hocker 
and saUsfactori silograms were obtained m 
12 cases The general rocnlgenographic ap- 
pearance produced by fiapillary <^tadcnoma 
lymphomatosum was not diagnostic or speafic. 
The findings consisted mainly of shght dis- 
placement or distortion of part of the duct 
system Smeemany of the tumors were merely 
attached to rather than within the parotid 
gland appreciable sialographic changes were 
not to be expected W'^cn the growths were 
embedded within salivTiry gland tissue espe- 
aally m the preauncular area, then a signifi 
cant dbqDlaccmcnt of the finer ducts could be 
demonstrated (Fig 5) Aside from frequently 
indicatmg that an encapsulated and probably 
benign tumor has produced cxtnnsic pressure 
on a certain portion of the duct system of the 
gland sialography was of no great aid as a 
diagnostic procedure 

Aspirattem biopsy (14 15) This procedure 
was performed in 18 cases In 12 cases a re 
port of papillary cystadenoma lymiphomato- 
sum was returned by Dr Fred Stewart pa 
thologist of the Memorial Hospital In 9 of 
these a positi\'e report was ba.sed on ciamina 
tion of a poraflin section of an aspirated plug 
of tissue (Fig 6) A smear of aspirated mate 
nal Isless reliable in establishing a diagnosis of 
this speafic neoplasm Failure of the posili\T 
diagnosis from aspiration biopsy is lar^y due 
to the lymphocy'tic character of the tumor so 
that in most cases, it Is impossible to differ 
entiate normal lymph nodes, malignant lym 


phomas chronic adenitis and ME^uhez s dis- 
ease from arthm s tumor There were 5 
cases m which aspiration biopsy n'as ncgatii'C 
m spite of the fact that the procedure was rc 
peated In 3 of them 

If aspiration blops^ Is to pro\ndc a high per 
centage of correct prcoperatii'c diagnoses in 
papillary cyatadenoma lyTuphomatosum or in 
most b^gn tumors the pathologist must be 
faroQiar both with the chmeal settings of the 
particular tumors, and with the kinds of tissue 
together with the histologic \’anants likely to 
be found m the different types of benign 
tumors Many times the correct diagnosis de- 
pends on an mtcUigent guess on the part of the 
pathologist whose report ma\ often read that 
the microscopic findings arc merely consist 
ent with’ the diagnosis of such and such a 
tumor 

TREATUENT 

The treatment of papillary cystadenoma 
lymiphomatosum is by surgery the tumor be 
log enucleated by sharp and blunt dissection 
along its capsular wall Nothing is to be 
gained by a wider exasion so as to include a 
margin of parotid tissue os a matter of fact 
such wide excision will almost aJvrays result in 
unnecessary injury to some of the branches of 
the plexus of the 7th cranial nerve Extracap- 
sular enucleation is also the proper treatment 
for other delimited tumors of the parotid and 
as such need not be spcafically selected for 
Warthin s tumor In any case deliberate sc 
lection of Irtalment for this particular tumor 
wxiuld not be possible except oftcr a positiiT 
aspiration biopsy 

Surgical cxasion of non infiltrating encap- 
sulated parotid tumors should always be car 
ned on without too great a penod of dcla\ 
Under a waiting policy many mixed tumors of 
the parotid will undergo malignant transfer 
mation and metastasis. In ob\nousIv benign 
encapsulated parotid tumors there is nothing 
to be gained b\ wailing and should the growth 
beamixed tumor then malignant transforma 
tion with mcta^asii may occur Itcforc there is 
ony particular indication for operation If all 
non infiltrating encapsulated (larotid tumors 
were treated according to this plan lhcn\\ar 
thm 8 tumor would of neccxuli be Included 
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the wqU of the phaiyni. In tha aue there 
w»i temporary paralyth of the 7th iwrvc due 
to stretoiin^ and m&nipulAtKm with erentusl 
complete recovery 

Radtalton tMenpy Inasnuch u the tumor 
cfiTittlnii atmndint lymphocytic compoDenU, 
the question as to iti ponlble radionaaitMty 
and a preference for radiation therapy might 
be On the other hand the character of 

the lympbced tissue the presence of the ade- 
noid dementi, and the cyst formation do not 
augur well for the success of radiation therapy 
It has been fairly definltdy eitabluhed tn^ 
hyperplastic lymphoid tissue in general, is not 
highly radioieniitive and will riot re gi e ss un 
der iiradiation unless the dosage is hl^ The 
Question b of httJc practical Import, however 
mice the results of surgery are so etpeditwos 
and satisfactory aa to leave almost no fodica 
tkm for any other method of trcatraent We 
have few data ai to the edects of radiation 
therapy in our tenes. We ouraelvei, did not 
employ It In one of our cases the patient was 
referr^ folknring the application of i t^o r of 
roentgen therapy (other ucton not a^-1itahle) 
6 da^ following an alle^ complete erdstoii 
of a Warthin s tumor Shortly alter this treat 
meet there was an apparent rccorrence for 
which the patent was referred to onr dlnlc, 
but the poor ph>'iical condiUoa from anemia, 
due to rectal hemorrhage preduded largkal 
exdslan The patent was followed at regular 
intervals, and, at the end of the year was lost 
to follow up Several features in this are 
so uncertain that we do not think any condu 
lions should be drawn from It So far as the 
htcraturc is concerned, there is no evidence 
relstive to the radioieniitvity or radiocurabO 
ity of this specific tumor 

ReatrTtncti In our senes of a i surgical ex 
dskms, there have been no local recurrences to 
date. The tumor does recur however if not 
completely excised. Drainage of the cyst is not 
suffident In a of our cases, there had been 
Incomplete exciiioos before admissiou. In i 
case, the tumor had been operated upon twice, 
I war and 1 month, remectlvdy before ad 
mfialon to the Memorial Hospital After com 
plcte eiciiian of the tumor in our dinlc, the 
patient has remained free from recurrence for 
4yctia. 


nooNosis 

Based on past expenence with thu tumor 
ps pnUf y c^itadcnoma l^mphomatosum is 
coQsldefied a benign ncoplssm m tbe Head and 
Neck Clinic at the Memorial Hospital. The 
tumor has never recurred following local eid 
tloo in our dime. Wc have found no lugges- 
tloo of malignant transfonnation In any ex 
dsed ^jedmen e\Tn after re pea ted Incomplete 
suig tesJ exdslons. No conduslve Instance of a 
malignant W arthin s tumor has been reported 
to our literature 


EWD-aEKULTS 

With one ciceptwo (Case 7) aH of our pa 
ticnts have been seen at regular Intervals— 
the follow up periods vaijdngfromfimonths to 
13 years from the date 01 idnusijon Six cases 
haw been followed for 5 yean or more, and 6 
cases have been foUowetf from 3 to 5 j-eara. 
One patient died of coronary thrombosis 5 

{ Tars following excision of a c>’stadeDocna 
ympbomatosum and another succumbed to 
gastric cancer so rooolhi after operation for 
this ipedfic ssllvary gland tumor In Case 8 
the psUient also bad reticulum cell lympho- 
•arcocna of the neck and mediastinum this 
associated neopUstic disease has been con- 
UtJlcd satisfactorily with high voltage roent 
geo therapy for a penod of 5 >’eirv 

SOHUASY 

Twenty two cases of papillary cyitadcnoma 
l>-mpbcmttosum of tbe piaroUd salivaiy gland 
are reported and ana]>’zed Tbe histogenesis 
of the tumor has not been definitely estab- 
hshed There » a reasonable ■natornlc basis 
to support the theory of its origin from heter 
oloplc salivary gland rests situated In lymph 
Dooes adjacent to orwithin the parotid gland. 

Tbe neoplasm is a distinct morphologic en 
tity but it cannot be distinguished cli^cally 
fnvQ the relatively common mixed parotid 
tumor Cyatadenoma lymphomatosum recurs 
promptly If surgical cxinskm is rut complete 
All tumors in this series were automsucally 
and clioically benign There are no satiafac 
tory data to indicate whether these tumors 
are radiosensitive or radiocurmble. 

CTtuidOKan* l yrpjihCTnatrTTW o] tb* pSTOod |tll>d 




COLOR MATCHING OF SKIN GRAFTS AND FLAPS WITH 
PERMANENT PIGMENT INJECTION 
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T en jTtn ago Dr Vilny P BUir 
WEBOted to uj the idea of cotorlng 
•Un graft! so they woald match the 
fornmoding tisetm. 'Hilt luggesdoD 
aod hi* constant encouragement are reipon 
■fble for the retulti we haNT obtained. 

Of necealty free ikio graft! aM pedicle flap! 
arc often employed about the face to recon- 
itruct feature! (Fig :) replace surface lesion! 
(Fig *) or relieve distortion resulting from 
scar (Rg 6) Full thickrwrss stm graft! from 
behind the ear or forehead dapi usually result 
In reasonably good color matches with face 
akin but with g^ts and flsfs from other areas 
there b often a color contrast that detracts 
from an otherwbe good result. This trana- 
planted ikin may be Ugfatcr or darker than 
that of the redpueat area and ma> more atrik 
Ingly lack the tones of the face skin. Worn 
en may use makeup to hide such contrast! but 
men often refuse to use It. 

This problem of contrasting color can be 
largely overcome by Introduction of perma 
oent pigments into the transplanted skin to 
create a color match with the recipleot area. 

There b archaeological evidence to show 
that tattoedng of the skin dates as far back as 
4000 to jooo B C at whkh time it was prac 
ticed In Egj'pt The tirat records of thb prac 
ticeinSouthOTChinadateiiooB C Through 
the ages there have been vanaus reasoos for 
marking the skm The Greeks and Roraaoa 
used this method to mark prisoners of war 
criminals, and slaves. It u practiced now for 
personal adornment and to establish religums, 
family or tribal markings. Some modem work 
has bim reported on the tattooing of dts&gnr 
ing white corneal tears the method has ud 
Hinted ose in making dark skin blembbes leas 
noticeable by mjccting lighter colorv 


On the basb of the cantkms ose of the pro- 
cedure over 8 j’ears of time, It fa felt that 
worthwhile results can be obtained with trans- 
planted skin to heighten the perfectioQ of tar 
gical repairs. 

Tattooing b the practice of priddng the skin 
with needles and cairjmg into the skin and 
depositing various pigments. Such pigments 
should be noopofsonous stable to light non 
Irritating to t^ skin and stable to the pro- 
longed effect of tissue metabolism Extreme 
insolubihtv U thus essentlaL Among the pig 
ments used are the foUowlog 

I White — Banum sulphate b extremely 
insoluble It b used Id color Uending m most 
instancts. 

j k eilows and browns— These come from 
the ochers, the earthy metalhc ocodea, and 
vary Id shade* from U^t >‘elJow to brown and 
red. The color u cootroUed b> the amounts 
of hematite and Umomte preaent The shade* 
are controlled by the matcnal mired with thu 
these mstefuls are day chalk, or gypsum. 
ArtifidaJ ocheri, yellow and brown, arc pro* 
duced in probebl) a more pure state by preop- 
itation of iron salts. The artlhoal red oeben 
are produced by roasting the natural yellow 
and brown ocher*, causing them to loee water 
and be converted into iron oxide*. Thb pro- 
duces light red burnt ocher and a yeHowbh 
red *h*^ Umber a brown ocher owe* its 
color to the presence of manganese. 

3 Black — Thb b carbon It b used con 
slderably in color blending 

4 R^— In aiJdltion to certain of the ocher* 
albarin s>'Dthebc or from madder bused. 

xrtcsrrTQUx 

The area b prepared with soap and water 
and alcohoL It must be free from Infection. 
The mstrumenti are steriliaed the pigments 
may be autodaved each time or kept as a 
Bte^ stock supply 
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I If. 3 t, left, rrpair of (tee, bp, and crUt itb Cap frtn the cbeU for cWfect rcaottuif frm 

aaciploaca Cefar chflermtml aod abanica of anacn an my maiied. b Color is}ectiOD to ifm- 
nUi vrmlKD, and f frh color ol cbetL Tbm >a adU mj c Midlnf and prdof erf tlM tkts fraeit 



Fi< 4 a, kft, DeflnKtxio of rcooifioti <rf app0 and border of lavs' Dp Irao bom. An am flap 
repair of border of Ions Ep baa been <kDa. Tbe lnfau of iba k>as Bp a odnfy etnameUd Kb am 
flap, that of tbe u p u rr Ep rtb tree lUn feaft- Wbn Iipatick a ■seared Uw aWna of andstylai eoior 
■ daa^otmn.D q«^laniT rJ knrK icpTTWTiHrw, hy b}ectkD. 


The ftlkm appe&n pale immedxmtely alter tbe 
InJectiOEL Thu b followed by a period of in 
flammation Lasting a week or 10 dayv Follcrw 
ing thb, there u peeling of tbe akm (Fig 5) 
Doling tbe period of mflamma rinn Taaehne or 
sulfathiaxale ointment b appbed. 

Tbe color gradually cMoset and pales some- 
what (Tigs. I and i) Patchy areas may ap- 
pear A second treatment ts often oeed^ at 
which time color discrepancies can be cor 
rected and patchy areas plcnded. 

CHorct or CAira 

Hard scarring interferes with tbe process 
of insertion and distribution of the ptgmenL 
Areas of no pugmentation or soft white scaia 
are aroma hie. In such toured areas tbe akin 
u not normal tbm scar epltbcGom being pres- 


ent, tbe d#nTna thin or absent. Here the pig 
moit must be maerted deeper in relation to 
tbe lidn than in more nocmal situations. 

Shn irafls It b desirable the graft be 
old enough to have achieved tbe greater part 
of its relaxation and r es emble normal akin aa 
nearly as poiaibie. The graft which b dead 
white b ideal (Fig s) Yellowbh and brown 
lih tmta to tbe graft are not senous drawbacki 
if thb b conaidered m tbe blending of the pig 
inenta for mjeebon OccaaionaDy a dceplr 
pigmented brown or grcenbb-bruwn graft u 
seen sometimes when tbe patient has sob- 

( ected It to sunli^t m an rfort to improve 
ts color It b dimoilt to lighten the coW of 
such an area by pigment injection. 

5 Hii fiaps These are more commonly used 
in the reconstruction of a feature inch as the 
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ITg 5 a, Fortheod flap In place ta rccowtnict one tWrd 
of the full thkkncaa of U>e opper tip and a portfoo of the 
cbeek. llie abaence of Tcrauboo maiea tbe repair took 
ves7 artifidaL b, Comptation of Um repair vlth vcraaHna 
rimulatri by pigzaeot mJecdoiL Tbli patient baa a rery 
dark cooifjeaaoo, and the forehead flu did oot match the 
aorroun(£Ag tiaues u wdl u utiial. c^final remit 6 month* 
alter color tnje ak o into the flap The abaeoce of beard 
arts camooflued by atipplmg with a bravn-bUck mlxtaie 
Tbe vermllfoo i* Indiitin^aiihable from tbe dot 

mil except oa dciM exuslnation. 


nose ear or full thickness of the hp or cheek 
(Figs I and 5) The color is more likely to be 
dead white or yellowish than too dark The 
texture is better and there is leas superfioal 



Flf. 6 a, Wt» SHn grafts of lower eyoDds and now much 
Efbter In color than mrrotrodlnx stw Outer portion of 
eytbrenracabslng. b, Tbiot mooths after roatr tung of ptfu 



fc 


scamng than in the free graft and pigment in 
jeebon may be done more easily 

Vermilion of tbe hp Regardless of the per 
fcction of contour of a bp reconstruction with 




to sorrouTKling akii] by pbnneat InlectiOD and ahimlalkn 
of brow* by almHa r proem. D CO u le of (Cff mkra of pirn en ts 
atippllsf may be too coarse to simulate iodiTidusI hair*. 
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out I vtnmhon the result ij very imperfect 
(FigR. 3 4 »nd 5) Lipstick is not entirely 
adequate because if imared the underlying 
ahtcncc of vermihoQ IS quite noticeable. Color 
Injection of the border of such a flap recon 
itruction can reproduce the apjpearance of the 
normal vermilion very accurttcl} and adds 
considerably to tbe ajJcquacy of the repair 
Surgical methods are often Inadequate for this 
portion of the repair 

Bald spots witW bearded areas are notice 
able but itippUng with black has not been an 
entircl> satisfactory disguise (Fig 5) Blade 
pigment is likely to appear bluish onder the 
finn and must be used with care Because of 
the diffusoo of pigments tbe stippling b likely 


to be too coarse to aimolate individuaJ halra 
and may produce a dirty appearance. Bald 
areas in eyebrow may be disguised fairly 
well (Fig 6) 


CONCLUSIONS 


Over a period of 8 years the mjection of pig 
ment Into the sUn has been used m 37 i^ 
stance* to match the color of free skin grafts 
to surrounding facial sLin This method has 
been used 8 time* for the same purpose on 
skin flap>i. It has been used m 10 Instances to 
simulate missing \Tnnihosi of the lip The ap- 
pearance of the surgical repair has been defi- 
nitely improved In every case sometlmcsmark 
edJyao There have b«n no complicabons or 
bad results from the procedure. 



A TECHNIQUE OF ASEPTIC OR CLOSED GASTRIC 
RESECTION USING THE FURNISS CLAMP 


LEO C CULLIGAN M D Minnexpolii, 


I T is safe to sa> that more progress has 
been made in the reduction of mortality 
following resection of the stomach dunng 
the past 5 years than had been accom 
pliahed during the prc\^oua 25 or 30 j'ears 
This improvement has been brought about 
largely by three outstanding contributions 
First it has been shown how the starved 
and debditated patient can be prepared so 
that he may be operated upon with relatiw 
safety 

Second the widespread preparation of blood 
plasma both by manufacturing chemists and 
by hospital laboratones and the impro\'ed 
methods of blood matching for tronstuaions 
have made such supportive measures more 
generally available and safer for use dunng 
the operation 

Thud the development of the closed or 
aseptic type of resection 

UORTAUTY 


long 3 to 4 hour procedure without blood pres- 
sure fluctuations and without developing 
shock 

Where there is no shock, there la rarely 
pneumonia. Other measures such as guarding 
against inspiration of stomach contents into 
the lungs dunng operation postopcrati\’e sue 
tion of mucus from the trachea, high Tren 
dclenburg position after operation and care 
m the admimstration of fluids to the aged pa 
tient are important factors m the prevention 
of pneumonia The postoperative encourage 
ment of deep breath^ the practice of force 
ful coughmg the eJimination of tight adhesiv’e 
strapping and caution m the postoperative use 
of morphine which abolishes the cough reflex 
arc measures which prevent the occurrence of 
atelectasis and so also cut down the madence 
of pneumonia 

PERJTONTTIS TEE OEEATEST DANOEE 
07 EXSECnON 


Peritonitis pneumonia, operative shock are 
the main causes of mortality following gaatnc 
resection Pneumomaandshockcanbealmost 
completely controlled b> adequate preopera 
live preparation of the patient and bj proper 
supportive measures during operation The 
work of Whipple Ravdin and more recently 
ofVarco basraadeusprotemconsaous Thej 
have shown us that the starved and debili 
tated pahent can be put into improved condi 
tion by the use of a high protein high carbo- 
hydrate low fat diet given either orali> or by 
continuous dnp through a nasogastnc tube 
This diet should be supplemented when neccs 
sary by Intravenous glucose amino aads 
plasma or blood Often i 2 or 3 weeks are 
necessary to accomplish this— the length of 
time depending upon the amount of weight 
lost by the patient With this preparation 
these patients if supported dunng operation 
b> intravenous plasma ore able to stand a 

Ead bdon Uie SQnnajnOa Sorflc^ Sodety ^4^ 


The pre\’ention of peritonitis has been a 
challenge to surgeons since the beginning of 
gastric surgery The percentage of deaths 
from pentonitis following resection for cara 
noma of the stomach has been so great that it 
stands out vividlj on the records of modem 
surgerj Little progress has been made in this 
fight imtil the advxnt of the aseptic closed 
resection 

The general mortahtj following resection of 
stomach for caranoma has been all too high. 
Accordmg to Livingston and Pack this runs 
up to 50 per cent with an average of about 23 
per cenL Few realize what a large percentage 
of these deaths is due to pentonitis. Walters, 
Pncstlcy and Gray (19) m their book Caret 
nonia and Other Malignant Diseases of the 
Stomach report that at the Ma>o Clinic be 
tween the years of 1908-1938 2 772 resections 
for caranoma of the stomach were done Thej 
report a general mortality of 16 2 per cent 
Of the 450 deaths in this senes 368 were au 
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topded Fort> two and two tenthi per cent of 
thoee on whom postmortem examination* 
were made pentonld* vru pven as a cause of 
death, pneumonia 31 3 per cent At the Ma>’o 
CUmc m the 5 year pcnod between the year* 
10,^8-1943 induaive. Gray state* that of 596 
resections for caranoma 61 death* occurred— 
a mortahty of 10.J per cent Of these 61 
death* 38 or 4 s -8 per cent tfied of peritonitis 
and 396 per cent died from pneumonia. 
Fncdrich and Weber reported *07 resection* 
for caranoma of the stomach from the surgi 
caJ dime at the Unh'er*it> in ^Tcnna. They 
showed a general mortality of 35 1 per cent 
In 71 per cent of these cases peritonitu was 
giiTn as a cause of death Parsons sod Welch 
reporting a senes of 100 resection* for cam- 
noma of the stomach at Klasaacfausetts Gen 
cral Hospital had a general mortttlit> of 33 
per cent between the years igi* and 1936 
Their report Bbows that viM per cent were 
due to pentoniUs, and another 33 per cent 
were due to pocumocua. Bojxe reported 91 
resections for cardnoma at Charity Hoapit^ 
New Orleans, with a general mortaht) of $6 
per cent Of these deaths, 3 r 3 per cent were 
doe to pentonitls In our own eiperierKC at 
\ eterans Hospital In Mhineepolls in a group 
of 193 patients adraitted for ouasoma ^ the 
Btomicai we explored 90 and resected 36 by 
the open method W e had 6 deaths, a mor 
tality of 16 6 per cent Of the 6 who died 3 or 
50 per cent died of peritonitia 
This high incidence of pentonltu U under 
ftandable when we hnd that studies made by 
Seky and Colp show that 9^ per cent of cuK- 
tnre* taken from patients witu cardnoma of 
the stomach sre p^tive 

FoDowmg reeertion for ulcer peritonitis ha* 
nei-er been greatly feared oei-ertbelcts when 
we look Into the mortality reports, we 6nd 
that it actually I* of conuderabie monjent. 
AUen and Wekh reporting 151 resections for 
duodenal ulcer at Massachusetts General Hos- 
pital, hid a mortality of g 3 per cent Four 
out of 14 deaths, or 38 6 per cent were doe to 
pentonitu. Hinton ofNcw\ork In reporting 
sserieiof to3 resections for ulcer had sdeatha 
Four of these 5 or 80 per cent were du® to 
pentomtis. Waltcra'*(i8) reporting on lur 
gery of the stomach and duodenum at the 


Mayo CUnic for 1941 In 315 rtsection* for 
duodenal ulcer ga\T 6 deaths. Four of these 
or 66X^ per cent were due to peritomh*. In 
our ex p er ience at the \ eterans Hospital In 
Minneapolis we ha\-e done 100 gastric resec 
tion* for ulcer by the open method. In this 
series we have bad 8 deaths, a mortality of 8 
percent One of these, or ii>^ per cent died 
of pentoniti*. WTut percentage of pentonltii 
in these statistics Is doe to contamination at 
the time of surgery and what is due to post 
operative leakage from suture bne* cannot be 
delcimlncd SeJey snd Cofp baiT shown that 
83 per cent of gastric ukrtrs and 36 6 per cent 
of duodenal nlrers show positiix culture* of 
the itomsch contents. 

These figure* I am sore wiD cooidnce the 
most skeptical that patient* with resections 
frequently die of pcntonlu*. The cxtremelj 
high mortalitj from peritonitis that ha* fol 
lowed resection for carcinoma of the stomach 
ha* convinced me that the surgeon using the 
usual open method b not gii'Ing hb patient all 
the protection be is entitled to 

piomnoH AO uitrr pESjrovrns 

Id our fight against peritonitb vc now hato 
avallabie the &^tic or dosed method of gas- 
tne resection. Tnb method has been in use a 
companiti\*cly short time and indication* are 
(hat it IS likely to do much toward elfmfoatiag 
thb dread cempbeation Wangensteen (33) 
has done approximately 150 aseptic rcsectioni 
for cardnoma and 400 resections for aker 
Following resection for cardnoma be has had 
I death from pentonltb. Thb was a patient in 
whom a iponge was left at time of operation 
Following resection* for ulcer be has had 3 
death* from pcntonltb. One of these was due 
to a leak from a suture line and the other to a 
subdbphragmatk abscess. Holman (10) rc 
port* 65 asqitlc resections for ulcer and car 
ODOcoa with i death from peritomtb, Bab- 
cock reported 35 aseptic resections with no 
peritonitis. W’e have done 35 aseptic gastnc 
r es ections for cardnoma and ulcer with no 
deaths from peritociiti*. WTiDc this senes b 
comparmti\-ely small it would appear that fur 
ther reports will indicate we n*\T indeed a 
powerful weapon against the greatest danger 
of gastric reason Since postoperative leak 
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age from the duodenal stump and from the 
suture lines of the anastomosis is the other 
common cause ofpentomtis the aseptic tech 
nique must mdude a safe closure of the duo- 
denal stump and a careful application of su 
tures of anastomosis augmented by an m 
dwcUmg nasal suction catheter in both the 
proximal jejunal loop as well as in the stom 
ach, to t^e the pressure off both of these 
points 

ASEPTIC GASTRIC RESECTION 

Aseptic resection as ^pbed to the stomach 
was described in 1940 by Wangensteen (31) 
He has modified his operaPon smee his ongi 
nal dcscnption and is now doing for ulcer a 
high resection removing appromnatcly 7 ? per 
cent of the stomach and joining the cut end of 
the stomach to the side of the jejunum at the 
ligament of Treitr by a Hofmdstcr no-loop 
retrocohe anastomosis Since his ongmal de 
scnppou there have been articles by Holman 
(9) and Babcock describing aseptic tech 
niquea We began using the asepbc technique 
in gastric resection about 2 }^ years ago at 


first limiting its use to carcinoma of the stom 
ach when the indicaPons for the aseptic resec 
tion are absolute As our confidence m the 
method gained we began using it m resection 
for ulcer also One has only to do a few aseptic 
resections before being impresaed with the 
smooth postoperative convalescence that these 
patients exhibit the minimum of poatopera 
pvc fcbnle reaction and the low incdence of 
other complications exhibited by these pa 
tients From our own satisfactory experience 
with the dosed resection I am convinced that 
this method will be generally adopted. Any 
technique that holds forth the prospect of 
eliminating or cutting to a minimum the com 
plication that accounts for 30 to 70 per cent 
of the deaths following resection for caremoraa 
of the stomach must be giVTn full and senous 
consideration by every surgeon 
The technique which I am about to de 
scribe is new in the respect that there has been 
no dcscnpUoa of the apphcation of the Fumiss 
clomp to gastric surgery This damp as de 
scribed by Fumiss m 1934 has been limited to 
use m dosure of the duodenal stump and to 
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r>f u UaccM aS n &nt mped cot. Tie rranafit li lies iloroeqiilT nurd 
tltetaleuterT uol t immee bUbeT7 •nevurv Inert klow omk pcBhtd 
tlroQfl) termed «d(e ud ckmp u llee l ee u oiw. 


ueptlc tarsery the bowd XVe became in- In telectmf a damp for performing an 
temtedm It because It appeared to give a bet axpuc anaitomoau one most consder two 
ter control of bemorrfaa^ than any other polnU Fint the crushing surface most not 
means prenoosly used With it one can cau be too wide for the tlasne that is crushed must 
terlae individually with coagulating diatlienn> be inverted into the lumen of bowel Too 
any artery that has not already been con much int-crtcd cuS at the angiea of the anas* 
trolled by the electric actual cautery and the tomosis is a eomnKm cause of obstruction of 
crushing effect of the clamp itself With this the dutal outlet The second point is that the 
teclmiquo the damp Is removed prior to in damp should be strong enough to crush tis- 
verskm of the cautenxed edges into the stom mei fordbly This is helpful In hemostasis, 
tch cavity With the clamp off and the needle The serrated crushing surface of the Fumiss 
having bra thrust through the •errated edges damp Is approxunately o 5 centimeter wide 
to maintain dosure of the art-off visois, in There is a screw fulcrum at the end of the 
epectlcm of the cut edges of the stomach and handle to cause forcible prcBsore Down the 
bowel b made possible Kny bleeding artery face of each bbdc b a groove tpproiimatd) 
can then bo coagubted with diatherroy point one half the pitch of the teeth. Thb groove 
or if one desires, can be ligated In our eipe forms a channel through which a long needle 
nence Weeden occur frequently in spite of may be thrust when the jaws are tpproii 
thorough ekctrocautcrlialkin. mated. Thb maintains dosure of the vbcus 

The method lives up to the three cardinal after the damp is removed 
pfolnts of an aseptic technique — thorough 

crushing of stomach wall the production ofa aktemioe OE posmioa akastomosis? 
narrow margin of Inverted edge and adequate TTiroaghout the literature of gastnc resec 
control of hemorrhage tloo the argument frequently arises— should 
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Fig. ^ 4, laterraptcd pUln matCrcH lutom aid betno*- 
Usb m Hohodsler pOTtlocL Diatbcrmy’ poinl coagolato a 
Wesder b Cloacre of Hoimcutcr portion U begun, inter 
rupted doable Lembcrt tilk latorei being ii«ed c, Furoias 
needle u paQed don to tite of anastomooi and IXofiiKister 
clocnreU then reinforced aith manj more liCk aoturea. 

one make the anastomosis postenor or ante 
nor to the colon Both methods have their 
staunch and ardent supporters. 

We have done postenor anastomoses for 
some tune and for good reasons We feel that 
a quick empt>'mg stomach is an essential of a 
go^ gastnc resection Fast emptying means 
quick discharge of aad from the stomadi and 
in ulcer this 13 what IS desired I am convinced 
that a well made posterior anastomosis func 
tions better than an antenor— especially the 
no-loop antenor as recommended by Lord 
Moymhan which approximates the distal loop 
to the lesser curvature He had two obstruc 


b 


Fig 4. a, Uc<m«u(rr porticra hu been tbonnighij 
doud With ^Dglt row ol gOii-culurci &itd itmacb U r^y 
for anwtotzMwii to JeJoiiDiD b FlrUaocboriiigititchjoin- 
ing •tcmach to tnnivme maocolon it now cooTenldUly 



tions In antenor anastomosis when he was 
doin^ the reverse method and attaching the 
proximal loop to the lesser cur\ ature We had 
a similar eipenence with 2 cases m anterior 
anastomosis in which we attached the proxi 
mal loop to the lesser curvature. These 
patients both developed obstruction of the 
proximal loop about 3 weeks after operation 
necessitating reoperation One rcco\*ered and 
one died of gangrene of the proximal jejunal 
loop and duodenum 

I am convinced that the reason man> sur 
geons are haMng trouble with postenor anas- 
tomoses 13 because the> are still using the 
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Frg 5 i, Fanu« damp b ptsrtd on Me ie^Doon u>d triu^okr Ute b re 
mcned thactnatcuierr burl, Stfp*U«(itartDfe< uaalMDcaU. Ne4e tint poaltdor 
rew <d nik (nture* are fo placed aa to bdof kaota cn tW cntade el anaatwHifa T 
Ai>xb \ bMB em txira » car<iaD7 protiried «llh three fe tmapt ed iQk vataiea. 

P61ya tvpe of an& 8 tomosi». IVheo this udone With the occukKul dU^cult case hi tn 
eepedifl> m high resection the proce» of obese pcreofi or in m unusoally high resec 
bringing the snutomosli comfortabl> and tloo^ one should give tome thought to the 
salel> bdow the altidinicnl ol the mtaocolon place where be make* Ibe opening in the meso* 
onto the stomach is very often difficult and coloo With the Hofmclitcr technique this 
haiardouA. D on the othCT hand, one uses the opening need not be large— not over i to 2 5 
Ilofmnstcr technique the placement of the inches in diameter If one make* it posteriorly 
anastomosis well b^ow the mesocolon so that near the pancreas in the difficult case, be is 
this cannot impinge upon or Interfere with making It hard for himself For then be has 
the functioning of the stoma, is usually a lim- only the length of the stomach to utilfae in 
pie matter The Hofraeister technique Inals' getting It below the mcsocokin On the other 
forms a short, stubby stomach into a long hand 5 he makes the opening anteriorly near 
thin tubular one thus making a posterior the colon he has the width of mesocolon be 
anastomosis easy tween the opening and the pancreas whkh 
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6 4, Antitotrwtli Is broken dcrwn particnlsri/ et InJet end cnUet b and c, 
Leria tube vith meUl bucket atuehed Umsped tltroogh vaB o( itotcAch and pAsara 
tiiroueb anutooiosis Into proxicBal kwp of Riusom. 


Structure is movable and available for making 
the attachment onto the stomach easier 

Moreover vre feel that in the extremely 
high resection in a fat person m whom there is 
dif 5 cuU> m getting the anastomosis below the 
mesocolon even when the FTofmcistcr tech 
nique IS used we would rather allow the two 
loops of bowel to run freelj through the slit in 
the mesocolon and to attach the edge of this 
to the loops of bowel doing this in such a wa> 
as to separate the loops one from the other 
We prefer this to domg on anterior anasto- 
mosis. 

There are other reasons whj we arc com 
inittcd to a posterior anastomosis. In the first 
place it allows for making the anostomosis 
close to the duodenal jejunal junction The 
iejunum U largest at this point which makes 
for better stoma with less danger of puckering 
and obstruction of the outlets. Moreox-er 
Wangensteen (23) reminding us of our ph>*S' 
lolog} calls our attention to the fact that the 


best hormonal stunulus for elaboration of pan 
CTcatic juice IS secretin acting on the pancreas 
through the blood stream Secrctm is elabo- 
orated in the duodenal mucosa b> contact 
Btimubtion of h>drochlonc aad Therefore 
in resection for ulcer an anastomosis made 
near the duodenum allows hj'drochJoric acid 
to bathe the duodenal wall thus stimulating 
the formation of pancreatic ^uicc which in 
turn wiU product neutralization of the aad 
(Rg 10) 

E.Tpcnii)cntall\ it seems to baN-c been shoim 
that the farther down the bon'd an anastomo- 
sis IS made the less resistant the mucosa is to 
hydrochloric aad This now appears to be 
borne out dlmcali> Kicfcr reporting 173 
gaslnc resections for duodenal ulcer done at 
the Lahey Clinic, at the recent meeting of the 
American Medical /Vssodation renewed 20 
cases that subscqucntlj doelopod gastro- 
jcjunal ulcer or hemorrhages. Sixteen of 
these operations were done b\ the anterior 
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cumtee pnUTwr oil jrrMUr curvature «d tenor 

metbod which means an anutomosb well 
down on the ^Junum Three resccUons In 
which t posterior trustomous wu used were 
all by the Flniterer ciduaron method, leaving 
the antrum of the stomach Whenever this has 
been done there ufuail> ts a high mddence of 
^atrojcjunal ulcer In i case it was not atated 
whether operation was anterior or posterior 
Wangensteen (22) on the other hand using 
the posterior no-loop or short loop anastomo- 
sis, has reported appnmmately ^50 carefully 
foUowed res e ctions without a single gastro- 
jcjunal ulcer \s both Kiefer and Wangen- 
steen report using high r esect ions it 
would seem that the outstanding difference 
between the two senes is the use of the ante- 
nor long loop anastomoais on the one hand, 
and the post^or abort or no-loop method 
on the other 


MECHAinCS 01 A 8ATI5TACTORY POSTEaiOa 
ANASTOMOSIS 

I would like here to divrrm bncfl> the 
mechanics of what I consider a satisfactory 
well fonctioning posterior anastomosis appli* 
cable to either the open or the dosed method 
The first essential is the use of the Hof 
meister procedure. This ts base m the pro- 
duetKm of an eas) comfortable postenor 
anastomosis and there is nothing that will do 
more toward the elimination of Vankj and teo- 
non The next point to consider Is the rtla 
U\T sue of the openings in the stomach and 
ytjunum In *hi« respect we are careful to 
mid.c the opening m the jejunum somewhat 
smaller than the opening m the end of the 
stomach This is accomplished by putting the 
nde of the jejunum on a stretch prior to appli- 
cation of damp Then if we apph the clamp 
so that the apparent lengths of tbe openings 
arc the tame the actual opening in the jeju 
num wfD be somewhat smalJer than the open- 
ing of the stomach This obviates the possi 
bOity of puckering that octasionall> occurs at 
the outlets when the cnoiTrae happens, and 
the opening In the jejunum b made larger 
than the end of the stccnadi. 

There b another pomt that a important in 
ptaang the damp on the jejunum. Instead of 
taking a straight tanratial bite off the edge 
of the bowel, one ahouM take a triangular bite, 
wider in its central portion than at its edges. 
When these two things are done, nanidy 
•tretching the bowel prior to setting the damp 
and taking a triangular bite off the jejunum 
when the anastomosis b made we acempUsh 
a pantaloon effect cm the two limbs of the 
jejunum 11111 makes for a more vertical 
mode of entry and ent, end as a result better 
fuoctiomng of the stoma. 

Tiic PREvnmoN or kinrinc or pbomual 
LOOP AT INLET OP ANASTOMOSIS 
The next thing to consideT b the length of 
Jejunal kwp to be used m a postenor anasto- 
mosis, and the optimal direction of the gastro- 
jejunal anastocnons. We hare been usmg a 
short loop onastomosb, making it about 2 to 3 
Inches from the ligament of TraU— allowing 
oolj erKruah room to perform an end to-end 
anastomotls In the evat of the formation of a 
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gaatrojejufial ulcer at a future date This 
short loop allows h>‘drochlonc aad from the 
stomach to bathe the duodenal mucosa, and 
thus stimulate the formation of secretin 
(Fig to) In order to accomplish a safe short 
loop anastomosis, one should anchor the end 
oi the stomach so that it whi be held in such a 
direction as to malce possible a comfortable 
no Link stoma. To do this we utiliie the at 
tachments of the rent in the mesocolon onto 
the wall of the stomach to control the dircc 
tion of the stomach as it joins onto the jeju 
num Obviously our gastrojejunostomy m a 
posterior type of resection would be less prone 
to become Linked if the lesser and greater 
curvatures of the stomach instead of lying m 
a transverse direction as the> normally do 
were to he m a sagittal direction with the 
lesser curvature postenor and the greater 
curv’ature anterior If that were the case the 
cut end of the stomach would apply itself 
comfortablj to the jejunum allowing this 
bowel to he m a more natural direction as it 
comes forward from the ligament of TrdU. 
When this is not done, and the stomach is left 


to he in its cu3tomar> tran5\’erse direction it 
IS necessary for the jejunum to turn over first 
to the nght and then at its junction with the 
IcMcr curv“Bture end of the stomach make a 
sharp turn back to the left. No harm is done 
by rotation of the stomach but much damage 
may be dcfne if the jejunum becomes kinked 
Thu optimum dilution of the stomach can 
be brought about by judidous placement of 
stitches when suturing the edge of the opening 
m the mesocolon to the stomach To accom 
pliah this the first stitch joining the stomach 
to the mesocolon approximates the lesser 
curvature of the stomach to a point m the sUt 
m the mesocolon directly above the place 
where the jejunum emerges from the hgament 
of Treitz, or even slightly to the left of this 
point A silk suture is used for this purpose 
(Fig 4 b) \Vhat this does is to rotate the 
lesser curvature postenorly and to the left 
The greater curvature con\Trsely rotates ante 
norly and to the nght Several more sHk 
sutures are placed about the margm of the slit 
strengthening the first stitch and maintaining 
the desired antcropostenor direction of the 
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4 Abdoauul tOudoaed th Latfmptcd fcjwa- 
o^-dftu N ^urd mautnrc*. 


gmter and lancr curvatam at & jpoint di 
rectly abo\*e the ligament of TmU. The 
atUchn>«Qt of maocoloQ onto tbeatomedb ta 
made aa far abo^'c the anutomosa aa ia 
pogiibla. 

THE DCrUPINO STOltACn 
These unproremcDU la the medarua of a 
poatenor aaastomosia— the pantalooo effect 
produced m the loop* of JeJuoum the rotauoo 
of the ftomach so that it lies in a sagittal or 
aateropoatenor plane mitead of tta oormal 
coroaai or frontal plane and held there by 
futoies to the opening m the mesocolon the 
attachment of tlK mesocolon to the stomach 
high aboNT the line of anaatomoca— all tend 
to promote a free, well functionmg stoma and 
a quick emptying stomach Tha a deaireblc 
m any resection but is particularly bnportant 
In pabcnts with uker There any stasis of 
gastric secretion Is bad The quickW it a dis- 
from the stomach and neutralixed by 
JrDce^ the better While much has 
been written about the dumping stomach, 
tha b not a particularly ob)ectkiriahle thing 
It a true that these patients may complain of 
some dbtren following the too rapid mgestion 
of fluids- However If the> are eantloned to 
avTDid drmking too much fluid with their 
meals and to eat rt times a day instead of 
three for the first few months following lur 
gery they usually get along very wdL The 


small bowel tends to adjust itself rapidly to 
the new conditions and after a time tneae pa 
tienta have bttle distress. 

UETnon or passino LE\Tit nasal tube into 

PlOKHIAL LOOP WlTUOtrr BREAHNO ASEP- 
TIC TECHNIQUE 

Prehininsry to placing patient on the oper 
adng table, a nasogastnc tube is passed into 
the stomach. An ordinary No L4 Levin tube 
Is used. To the end of thb b attached a metal 
bucket— one that we have taken off of a dou 
ble lumen Abbott Rawson tube. The use of 
thb particular tj-pc of bucket has been advan- 
tagCDus because of the fact that this bucket 
gradually sndens toward the distal end, a fea- 
ture wh^ fadUtates palpation and allows ooe 
to grasp and manipulate it throngh the stom- 
ach wail casKT than me could the usual ohve- 
thaped bucket as is used for eiampie on the 
Rchfuss tube This tube serves a dual ptrr 
pose. Soclton on it keeps the stomach in an 
empty coUspacd state during operation— a 
moat impionant coosidefatioo in doing an 
aseptic resecUoQ and, second, the bucket on 
the end can be palpated throngh the wall of 
the ttccuch so that at the completian of the 
anastomosis the tnbe can be milked down 
through the steena into the proximal loop. 
The duodenum and jejunum are thus kept 
coUspaed dimng the postoperadvo penod 
hlcClure and Ptllk, m 74 resections, bad 4 
deaths. Three of these were due to obstmc 
UOD of the proximal loop with subaequent 
perforaticm These probably would not ha\T 
occurred If a suction tube had been used in the 
proximal jejunum to decompress this loop of 
bowel Thi^ should be no duodenal blow-outs 
if pressure b eliminated from tha vbcus. 

Tying a metallic bucket 00 the owl of the 
tube makes it possible to place it in the proxi- 
mal loop without the necessity of opening the 
anastomoaii and thus brealang the aseptic 
techmque. In passing the tube before pabent 
IS placrf on the table, the blunt tip b first cut 
off The tube b fed through the nose, grasped 
with a forceps as it cotneslnto the th^t, and 
pulled out throu^ the mouth. The bucket b 
then ded into tip with lilk and the tube 
iwaUcrwed easily If the metal bucket b 
already fastened to the ri»ol tube, a small 
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catheter may be passed through the dosc, 
pulled out through the mouth and tied mto 
the open end of tbe nasal tube. The nasal 
tube u then pulled bach through the nose m a 
retrograde manner and the bucket can then be 
5 ^?ailowed easily 

There are two methods of keeping both the 
pronmal jejunal loop and the stomach col 
lapsed dunng the convalescent penocL One 
can use a single nine hole Levin tube and 
attach the metallic bucket to that This has 
suffiaent holes to keep both the jejvmum and 
stomach collapsed provided the tube does not 
become obstructed We have felt so strongly 
regarding the necessity of keeping the pressure 
off both of these organs that wc have not been 
content with usmg a smgle tube. Too often a 
single tube becomes blocked by a plug of 
mucus that cannot be washed out Tber^ore 
wt have been usmg two nasal tubes, each a 
No 14 Levin tube of the ustial three hole 
variety The first has the metallic bucket at 
tacbed and is placed through tbe stoma mto 
the proximal jejunal loop dunng this c^ra 
tion The second terminates m tbe stomach 
and Is inserted either before the patient Is 
taken mto the operating room or on return to 
his room (Fig 8 insert) These tubes are 
attached to separate eudUon bottles After 


bile starts to come from the tube terminating 
m the stomach, one can be fairly certain that 
tbe inlet of the stoma is fonctiomng Soon 
after that occurs the tube m the jejunum can 
usually be removed with safety Patients 
seem to tolerate two nasal tuba almost as 
comfortably as one 

ANESTHESIA 

For anesthesia we have used spinal almost 
routinely This allows the use of cautery and 
diathenny In the operating room without dan 
ger For the last year wc have been usmg 
continuous spmal as recommended by Lem 
mon Wc have found that intravenous mor 
phine m small doses has been a helpful adjunct 
to this This method has been a great aid m 
carrying the gastne case through a long opera 
tion Punng the years that we have used the 
one dosc spmal anesthetic we tned In turn 
novocain metycalne and pontocame rein 
forced with novocain splanchnic block. None 
of these has been completely satisfactory 
With all of them there is an initial let-down 
often with a distressmg drop In blood pres- 
sure. There is also the feeling on the surgeon s 
part that be must hurry to get through before 
the anesthesia wears off With continuous 
spmal the Initial blood pressure drop js usually 
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and the •ubseqoent tmall tdditumil 
doses alloT one to Uke as much time u b 
neceeary for good surgery 

The anesthetic of choice for gastric resection 
at the University of Jllnncsota Hospitals now 
IS cyclopropane givm by the doted method 
and supplemented by curare for reUxatkm 

THE OPERATION 

For more 2 3*esr* we have used the 
oblique, kft subcostal Indnon transecting the 
rectus musde This inoaon affords a splcn 
did exposure of the stomach aiwi duodenum 
and doses readily We almost routmdy make 
our anastomosia between the stomal and 
Wunum before dosing the duodenal stump 
We began doing tVif when we were using the 
one dose Bplnal arwithnia and wished to do 
thk part cb the operation while the relaxation 
was at its boghL Moreover if for any rcskon 
a humed tenmnation of the operation were 
iwcessary we believed that it was best to have 
this roost essential phase of the operation com 
pkted. After we bad used thts method a few 
times we found that it was easier to mobikee 
the duodenum after havTng the stomach tran 
■ected, free, and imder control. 

In resectioQ for caranoma all possible gland 
bearing gastrohepatic and cistnxohc mesen 
tery tlMukl be taken with the specimen The 
leaser curvature ts mobfllaed w^ up toward 
the esophagus, and the left gastric artery is 
tied doubly with chromic catgut or heavy silk 
The greater curvature Is liberated up to the 
abort gastric artenes. One or more of these 
may be tied ore bdng taken to leave enou^ 
bk)^ >^^ly io maintain the drculaboo of tXK 
stomach which may now be mtlrely depend 
ent on this source The itomach indl soould 
be completely denuded of mcscnter> and fat 
for about Inch above the line where the 
Fumiss damp is to be placed. Intervening 
fat and alveolar tissues interfere with strong 
union betwe en stomach and bowel 

The Fumiss damp with handles curved 
upward is then applied obliquely icrosi the 
stomach. It is s cre wed tightly mto ^ce 
cruihing the stomach wall firmly A Payr 
damp b appilied about ^ mefa to tne 

Funusa damp and the stomach ts cut across 
with the dedtrocactery bufe (Fig i) 


CAUTERIZATIOit OP CUIT AND TTEMOSTASIS 

A short cuff of stomach wall b always left 
to protrude beyond the Fumbs damp Thb 
U an Important nomt In bemostasb as empha 
aiied by Gerbode. The first step In the cau 
tcrixabon of this cuff consists In scraping out 
the mucous membrane portion Thb reduces 
the ^rolumc of the cuff to be Inverted The 
remainder is then thoroughly cooked with the 
actual cautery (Fig 2) As we depend 00 thb 
chieff> to control bleeding we spend consid- 
erable time in tbortMighl> searmg it When 
complete the cuff pre sen ts a cooked, leathery 
appearance The cautery b applied only to 
the cuff and must koI tmuk He clamp If that 
bdone >-07 little beat b tiansmitt^ through 
the damp to the wall of the stomach. At the 
greater curvature end, the volume of cuff is 
redumi to a minimum m order to cut down on 
the amount to be mverted at this pomt which 
u to be the outlet of the stoma. 

TTie long Futtum needle b now pushed 
through the damp sealing off the cut, serrated 
end of the stomacL The damp 19 removed 
and we depend oo the needle to maintain 
dosuie (Fig 2 insert) Ihe protruding end 
of the needle should be clean »ed with an anti 
•eptic With the damp off any bleeders that 
the cautery has not controlled wiD sood bleed 
These are then coagulated individually with 
the coagulating diathermy point (Fig 3 a) 
Thb feature of the Furmia damp which aJ 
lows for its removal prior to the mvemem of 
the cauterized edges ^ves one cooxldeTable as- 
surance as to bemostjms. 

At this point, as an additional aid In the con- 
trol of bleeding four or five through-and- 
throu^h suture* of plain catgut are placed at 
dose intervab abng the upper or Hofinebter 
portion of the anastomosia. These sutures 
are put m just under the Fuiniss needle (Fig 

THE ItOnnaSTER past or TXCUNlQtrE 

It was only after numerous trlab of differ 
ent methods that we were able to accomplish 
a sabafactory Hofmebter technique mring the 
Furnbs damp and needle. Thb problem was 
finally solved by the simple expedient of par 
tlal puHing out of the needle as desCT&ied 
in tiK fofkrwmg 
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After placement of the hemostatic sutures, 
the dosure of the upper part, or Hofmeistcr 
portion of the stomach is begun This 13 
started high on the lesser curvature burying 
the needle and the cautenxed edra of atom 
ach Into the wall by mterrupted double T^m 
bert sutures (Fig 3 b) The Fumiss needle is 
easily depres^ toward the gastric lumen and 
the edges of the stomach wall to be sutured 
readily roll Into opposition. These at first are 
placed not too dose together— about mch 

apart. These sutures arc continued until all of 
the cauterized edge of the stcwnach is covered 
except that portion that 13 to be used for the 
anastomosis— a length of about 6 centimetera 
The needle is then extracted down as far as 
thU point still mamtaining the site of anas* 
tomosis scaled with the needle (Fig 3 c) Lest 
there be any leahage, an Allis forceps is applied 
just above the pomt of emergence of the nee- 
dle, so that this portion is kept dosed until 
the anastomosis is completed. Any possible 
contaminatiou of the ne^e is taken care of b^ 
wiping it off with mercressm, or cmilar anti 
septic. Two Alias forceps are then put on the 
cat end of the stomach and the viscus b pulled 
down firmly With the needle out of the por 
tion dosed by the Hofmeister method, and 
having used mtem^Jted sutures, this proce 
dure will bring about considerable lengthen- 
ing of the remnant of stomach. After the 
lengthening process is completed the Hof 
meistCT portion 0! the anastomosis b rein 
forced with several more mterrupted silk 
stitches placed between the original sutures, 
thoroughly scihng off thb area (Fig 3 c) 
These stitches take a good bite of serosa and 
rausculans. A single row of double Lembert 
silk sutures dosdy applied b deemed sufB- 
cient to seal portion (Fig 4 a) 

THE ANASTOMOSIS 

An avascular area is selected to the left of 
the midhnc just abo\T the ligament of Tratz 
and a small opening IS made. At thb pomt the 
first silk suture is placed that will later Join 
the lesser cun'ature of the stomach to the pos- 
terior aspect of the slit In the mesocolon- Thb 
suture IS merely placed at this time and not 
tied (Fig 4 b) It IS much easier to put it m 
now IhM later after the anastomosis b com 


pleted Care must be to place this 

stitch highjn the lesser curvature so that the 
attachment of mesocolon to the stomach will 
be well above the Ime of anastomosb The 
jejunum is next brought up through the sht 
m the mesocolon. An AUb forceps b placed 
at a pomt about 2 to 3 mches bdow the hga 
ment of Treitz markhig the proximal end of 
the anastomosis A second Allis forceps b 
placed about 3 centancters below thb pomt 
marking the distal end of the anastomosis A 
third Allb clamp b placed between the two 
(Fig 5 a') One must be careful to place all 
three of these m the midamesentenc portion 
of the jejunum The outer two Allis forceps 
are then stretched apart The central Allis 
forceps is elevated so that when the Fumiss 
damp IS apphed and the Fumiss needle m 
serted its central portion will transect the 
jejunum at about the junction of the inner 
two-thirds and outer one third of the bowel 
thus removing a triangular wedge from the 
side of the jejunum This is removed with 
clectnc cautery again leaving a narrow cuff 
that a thoroughly scared (Fig 5 a) 

The anastomosb b made by joining the 
proximal jejunum to the lesser curvature, and 
the distal loop to the greater curvature side of 
the stomach. The pomted ends of the two 
Fumiss needles are steadied by a «rnnJI Kocher 
forops. We never use the protecting caps that 
arc supphed with the Fumiss needles as there 
is danger of these slipping off and gettmg lost 
An Allis forceps grasps the stomach and jeju 
num at the greater curvature end to faahtate 
handling during sutunng (Fig 5 b) 

The anastomosis is mxomplished by two 
rows of sutures— an outer layer of Inter 
rupted silk double Lembert sutures and an 
inner layer of running chromic No o suture 
The outer layer of interrupted sutures is 
started at the lesser cuivature gomg toward 
the greater cur\*ature end. These are pbced 
fairly close to the needles allowing only room 
for the inner row of running chromic suture 
that IS to be placed between outer silk sutures 
and the area crushed by the damp The row 
of interrupted silk doubJe Lembert sutures are 
inserted in such a way that the knots will be 
on the outside of the anastomosb when it is 
completed (Fig 5 b) WTien this row b fin 
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ithwl tht trini>r |inn of running chfomic SUturC 
U placed. This ftart* at the greater curvmture 
These areplaced loosely until the entiie row b 
placed. Tne two aids of running cuture are 
then polled taut thus brin^g the opposing 
surfaces mto snug appoalti^ The ends of 
this nature arc left loose 5 c) 

A running chroimc suture b then 

pbced 00 the anterior aspect of needka, also 
at first placed loosely (Fig 5 d) After both 
rows are in the four ends are polled tauL The 
Fumlss needles are now palled out entirely 
The ends of the posterior row of chromic cat 
gut are then tiea to the ends of the anterior 
row of chromic suture thus completing one 
row aboot the anaatomosla (Fig 5 e) A row 
of interrupted double Lembert sUh sutures on 
the anterior surface completes the anastoroo- 
•b (ng 5 0 

The junction be t we en the proximal loop and 
the lea^ curvature must be protected. Thb 
ti done by attaching tbe proximal loop over 
the lower cod of the Uofmebter portbo with 
three or four nlL luturea In placing these 
sutures, a bite u taken first In the inteiwrsur 
face of tbe stomach next on tbe posterior sur 
face and finally a broad bite b taken in the 
surface of the proximal |ejunum. When these 
are tied tbe angle b safeguarded (Fig c O 

The stocna b now broken dom with tbe 
thumb and forefinger Care must be 
that thb be done p^cularty well at the Inlet 
tod outlet of the stoma where obstructions ore 
Eahle to occur (Fig 6 a) Then the bucket 
attached to tbe nawl tube ts palpated throu^ 
the wall of the stomach and b milked post the 
stoma Into tbe proxbnal loop for a dbtance of 
4 to 5 Inches (Fig 6 b and 6 c) Tbe anes- 
tbetbt can help at thbpomtby pushing in the 
nasal tube. We coemder thb a most nH«l 
safety measure m the prevention of tenskn in 
thb loop of bowcL A twist or kink at tbe In 
let of the anastomoas may form a dosed loop 
of obstructed bowd with resultant gangrene 
or blowout of the daodcntnn. 

Sutures joining the edge of the slit In Uk 
mesentery to the wall of the stomach are best 
put in beiore the anastomosb U pulled through 
thb opening Wo have tlies^ placed the 
first sUtch joining the lesKf curvature to the 
posterior aspect of tbe slit. The remalDder 


are now inserted placing them in such a wa> 
as will bring about a rotation of the stomach, 
lesKT curvatureposterior and greater curva 
ture antenor (Fig 7) These sutures, when 
tied after the anastomosb b pulled throud 
the opening in the mesocolon win hold 
stomach in an anteroposterior direction— the 
optimal dirtctloQ for good function and the 
preientlon of jepinal Idnks (Fig 8) 

CLOsiruE or DuonnKAi. mrup 

In the dosuie of the duodenal stump one 
cannot be too caiefuL We usually use the 
Fumbs damp or Qute s modificatloo. The 
stomach and portloD of duodenum are re- 
moved with cautery the needle Inserted and 
damp removed A running chromic suture b 
used to invert the asd of the duodenum. As 
thb U pulled taut, tbe needle b remo\'cd. Thb 
suture b tied to itsdf at each end. A second 
row of double Lembert tHk sutures reinforces 
the first byer The stump b next buried Into 
the waD of the pancreas with ie\xial sHk su- 
tures taken in tne capsule of the gland. It b 
then covered with onwotuin. 

When It b not technically possible to re- 
move the pylorus and doodoud olcer the 
lower end of the antrum of the stomach is left. 
When thb b done the antrum mucosa must 
be removed, olberwbe tbwe b a Wgh Ind- 
dence of gastrojejunal ulcer foOowing resec 
tun This can resdllv be done by the method 
of Wangensteen (24) In thb technique after 
dissecting out and dosing tbe muco^ lining 
without breaking the laeptic technique, the 
mainstay of the procedure lies in a careful 
appnxximatioo of tbe submucosal and drcular 
muscle layers of the prepj’loric antrum by one 
or two rowi of Interrupt^ Habted mattreae 
sutures of fine sOk. After pbdng su- 
tures, the remnants of tbe antral pouch are 
cut away leaving only enough tbme to permit 
easy approximation of tbe edges wilfmtl in- 
venlfin. 

SXSULTS 

We have used the Fumbs damp In 46 gas- 
tric resectlous for ulccf In thb series we have 
had I death, a mortality of a 9 per cent Thb 
death was due to a transfusion or sulfanUa 
mWe reaction. Thb patient became jaun- 
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diced and died of anima We ha\’c used this 
technique in 1 1 resections for carcinoma. Here 
also rve ha\T had i death a mortality of ^ g 
percent This was in a poor nsk patient with 
mitral stenosis. He died of cardiac failure in 
the fourth postoperative da> 

smDiAn\ 

Pentomtis is the most common cause of 
death following resection of the stomach for 
ulcer and espemlly following resection for car 
anoma when the open tj'pe of anastomosis is 
used. Dunng the past 5 years published re 
ports indicate that the aseptic or dosed 
method of gastnc resection will do much 
toward the elimin ation of pentomtis as a com 
plication 

A method of aseptic gastnc reseebon utilU 
mg the Fumisa damp and needle is described 
They lend them5d\’es particularly well to the 
performance of the Hormoster type of anasto- 
mosis. 

A means of improving the mechanics of the 
postenor typt of anastomosis is outlined 
wherein a rotation of the stomach is brought 
about so as to prevent obstruction, of the prox 
unal loop as it joms the lesser curvature of the 
stomach. 

A method of obtaining a pantaloon effect on 
the afferent and efferent loops of jejunum is 
described. In this wa> better function of the 
stoma IS accomplished 

Details of passing a nasogastne suction tube 
through the anastomosis into the proximal 
jejunal loop without breaking the aseptic 
technique are presented 


As It 15 possible to remove the Fumiss damp 
before the cut edges of the stomach and bowel 
are inverted m toward the lumen of the stoma, 
this method provides a better control of hem 
orrhage than any other type of dosed gastnc 
resection Because of that feature an) bleed 
era not controlled by the crushing effect of the 
clamp and the clectrocauterv ma> be coagu 
lated mdividually by diathermy pomt or 
ligated 
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nxl oMi»e KcncW TV omutene KUiarte b cko (Cp* 
rmtfd Crw PoupATt*! IttuDCot ( hxb i* ne^ »ho« in tV 
drmxx) 


rif. c LootItvdiBil InrUba of nujutnk cmmcIc tad 
Infnfiitwlifom ludt ny dikttd VUrotl wpa 
■■tic veb. 

Fit 4 IbUtuI ^vraaiic tcid b dovirfy Efttcd tbort 
U brfomtkn. \cu] orfhptt tiler prtrdxitl DfiUon. 
AVwt 5 cnuin>rtm (rf rtb it rrdted. 

Fit 7 Arnrft/ t—nc In fleey trfcord it cipbred tod tn 
iadiTw t, i B CQnrto lattdiMl, bcreltl «k b expocil 


firfaTTin o( Mood that a mpoco^e for tbc 
vmricoede and doe* not impair the colkteral ve 
ncan drculntioo either in the cord or at lie aier 
nal ring Lerw hgiUoa of the Intentol fpenmtk 
\-eiiM near the pi 5 nt of origin in the tcalick as In 
the oid operation interfere* with the collateral cir 
culaboo m the pamp mform plexu*. It b an Im 
proper angioiogic p mx ed tir e and ina> be cocn 
par^ with linUon of the greater caphenoof \‘e{n 
at the ankle lor core of 'ancoK iTit^ 

mtctrwio.'r OF oFEarnov* roi lAarcocnx 
1%'anifKvftch reemmnends ligatkn of the aper 
malic %*efn* in the retroperitoc^ tpace thnn^ 


a (efl ahdomiDai indtwo. Soipetirioci of the (e»- 
tide with a faadal itrfp wlioont \‘em lEgatlon 
throngh an inguinal fncaki a aih-ocatcd by 
Loodn Skinner rccommenda ligatioo bekrw thie 
external ring and Londrci tu^xnakn of 

teattde. B^oU Uanspbnti the intonal sper 
matic rein* from the ctrd to a poaitkc benmth 
the fasem. Bemardi use* an inguinal Indtiin as 
recommended by Hanta. The external obliqae 
faaaa b Indted in all of thcac procedurci. Nooe 
of them C Qi rec t the aaaodatca faxiirecl tngninal 
hernia, ether actoal or potentbL FaQoretodofo 
may be the rcaaoo for the peniatence of pHtn even 
when the vancDcdc b cui^ Since Tariooede and 
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Fig. 8, Stc li opened utd finer ii {ntroduced for (nvesd' 
< 3 t direct Ingoiaal bem^ Note lof^or eplgutric 
ve*eli. 

Fit. 9. PrevcKCEl ftt b db»ected from tbc t*c. Any 
duect bemln U iadirectallxed. Sne U also sepaiaied fnni 
yas deferens, Inferior eplgaatnc ve»cb, and cord itrectore* 
(not tbown) 

Fig. 10 ligation of aac with a cactiaaom maCtreti sn 
tore. Stump retracts higb above the lerel of Uk conjolocd 
tendon (not shown) 

hernia fre<™entfy coexist, an opera tKm for the cor 
rection of both a the logical procedure when sur 
peal treatment is decided upon 

The combined operation to be described below 
comprises mtenial spermatic vem ligation at the 
mtemal inguinal ring ligation of the hernial aac, 
muscular suspenswu of the testicle and hemior 
ihaphv Ligation at this point (Fig i) does not 
duturb the anaatomosia ^th the remaining por 
tlon of the prmiary sj'stem (ductus deferens and 
external ipcmatic) nor docs it deslro> the com- 
muaicatioa with the secondarj s>'stein. An ade- 
quate venous collateral circulation b maintomed 


Fig I Tnmrene ckvure exf a e m asteric mmeie, In 
corpomting dbul stump of tire Internal ^xermabc vdn 
This secures soort sbortoiing of the cremasteric mtisclc aitd 
produces some nupendoo of the tcstlde. 

Fig. IS. Suturing the internal obBoue musde orer the 


cord to the shelving edge of Poupart s Ugsment. This pn>- 
doces so anatoDumu rcbtionshlp of these structores sa seen 
in the female 

Fig, 13 ImbrkaUon dosore of the external obOqcte £a»- 
da (see uurrt) 

in the cpldidj-mia and testicle. Hjilroccle has not 
been observed as a postoperative compbeatkm 
Likewise, testicular atrophj does not develop be 
cause the arterial circulation is not disturbed 
Both of these complications are frequent following 
the old operation through the scrotum. Ligation 
at the external ring mterferes with the coUateraJ 
orcuUtioQ to some extent and results are occa 
B)OQall> unsatisfactory as shown m Table EL 

Thc orcumstances leading to the de^-dopment 
of the combined operation may be of interest. In 
the beginning the old operation was performed on 
severm patients. Dgsattsfaction with tha pro* 
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TABIX L — THE A»30CIAT10N OF \AJJCOCELE 
AND IKDOECT INCUINAL HOLlflA 



Qrmp 1 (Ef&tioe t tilenMJ 
rix^ 4 

Ofoop Q (UoLtuD rntriTMl 
rtmfc btft u on bfi hy) j j 

iOacAaaen poap 7 5 

Tottl 43 37 3 

ccdurc led to hgitioo of the vdu at tbe erteraal 
iDgoinil ring, with km^tudioal Inchkn of the 
atmulerlc nnocle utd titan ind tnnsverte do- 
fure, in order to suspend the textidc. Thk t>'pe 
of opentioD wu earned out on 41 muentt and 
they cDQxtitute groap L u shown In Tables I and 
IL Meanwhile, cogmance was taken of the fre 
quest asKdatlm d varicocele and Inguinal her 
nt»- Henikrrhapby oo these pabesti permitted 
obtervatko of tne stalk column of blood in tbe 
internal spermatk Nrha caosmg the varicocele. 
Finally ligatloo of the veins was done at the Inter 
nil tn plnaJ ring whxh p ro d uce d a care of tbe 
varicocele and W to the combined operatba. It 
hu been perfonoed m 31 paumts asd they are 
foTLod in group IL 'Hw rtxoaining 72 patients 
ccDsdtiite a QusceHaneooi group most of whooi 
were not operated upon because of laci of s>*mp- 
toos, irhik otben vith henk are awajung open 
riow. Three padenti m this group with varicocele 
had only a bemtofThaphy periormed and the vari- 
cocele vas unrebeved. Tbeae were operated upon 
bdore bgation at the mtenial rmg was considered 
a proper procedure. However iheif symptoms 
were rtliei^ 

TccnNTquT or tue coubdced opeiation 
The details In tedini^e in the combined opera 
don are Illustrated In rigures 3 to 13 It b per 
formed under hilrathecal spinal aneslhesw. A 
left tn gnTTnl tDCTskm ts made and the external 
oblique fasda b ex posed. Ihe mgumal mml b 
opec^ to within s to 3 cenlimeterv of tbe exter 
nal nng and the spermatk cord b separated from 
the conjoined tendon and Poupart sLigomeoL It 
b not ot ha w ae disturbed from its bed in order to 
avoid onneccaBry damage to the coDateral dr 
cnbriofL The internal oblknte musde b then re 
tiicted upward. A kngitudinal ioctfion ts mde 
in the anterior porbon of the cremasterk muscle 
and fasda. One large internal spermstk vem and 
Its hlfurratlng brandies are expoaed. Tbe other 
compartments of tbe cord are not dbturbed. The 
areolar tissue about tbe Intcmal spermatic vein b 
dbscctcd with care in order to separate the artery 


TABLE n. — FOLLOWUP (J TO 15 M0NTH3J ON 

PATIElfTS IIAVTNG VAJUCOCELE OPEJIATION 
OtmvI OnwD 

Ntssber foflMcd 

Tntide ocraial S 1 

Ttstida stTCfiUed 

lijrdnictle 

Totida M eU sopeoded 1 

Pun not leheiTtl 6 

\ srtocele mil pnscat 

DOBla tTT yiIn«l e 

froin the vein. The vein b douWy ligated with 
No 1 chromk cat^t and silk and abtxt 5 cent]* 
meters of intervtmng vein b excised. Tbe proxi- 
mal ligation b cnirien out at the Intcmal ring and 
the aid of the vdn n allowed to retract upward 
The areolar tissoe in the medial floor of the cord b 
explored for the hcmkl sac which b then mobi- 
lUed and opened bto. ith tbe forefinger within 
the sac, exploration for direct bemb b (Conned. 
AnydireabemnbindirectalbeiL Tbe preveskal 
fat b disaected from the sac as b tbe vas deferens, 
inferior cpigastik vessels, and the cord ttructures. 
The sac b looted with a running mattress suture. 
After the sec b cut, the stump retracts high sbore 
iheiewlof iheconJoiDediendorL The oematterre 
musde and fasda are then dosed truuvend> so 
as to secure partial sospentioo of the tesUde. A 
continuous suture of Ka 1 chrecuk catgut b used 
for thb purpose and the dotal cod of the vela b 
mduded in thb mture. 

The bemionhaph) wu cocnpleted after the 
technique of PoguM In the fint le cues in 
which the combined operalkc wu dooe. How 
ever In the last 13 petknb on wbeon the com- 
bined operatloo has been performed, a modified 
type of bemtorThaphy hu been used with good 
results The internal oblique musde b sntur^ to 
Pouport s ligament producing an anatomical situ 
atko obser ve d in the fanale. Simple imbrka 
lim of the external oblique fasda b carried out. 
The dbwetioD b leas extensive and bed rest and 
period of hospitaluatioQ b shortened in the pa 
tients 10 treated. 

POSTOPHAm'* CCTUUI AND FOLLOW DP STDDT 

The immediate postoperative course in groups I 
and n hu been satbfactory All patients wore a 
sospensory for 7 days. Little or no testicular 
edema has occurred and no thromboab of the 
pampinlfocm pkrta has been obser ved . Tbe pa 
tienta In group I are allowed up after several days 
and are back to du^ In 10 days. The patients In 
group n remain in feed for 10 to 16 days depend- 
mg on the slxe of tbe original kslon dter which 
they are aDowed up and piartidpate tn graduated 
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exerasea, and in 16 to 21 days are dttchai^ 
to the convalescent progranx They are back to 
full duty m 3 to 6 •weeks. 

Follow up on 10 patients in group I Indicates 
that bgfttion at the external nng is not enurely 
satisfactory as shown in Table IL For example 
hydrocele, testicular atrophy nonreUef of p^. 
falluR of suspension of testide and persistence of 
varKocde, were seen one or more times. The 
shorter period of convalescence is an advantage 
ad^at^ by the poor postoperative results. 

The best and most uniform results were ob- 
served m group n following the combined opera 
boa. Twenty two of these patients have been 
observed for a period of 3 months to 15 mootha. 
Pam has been relieved in all and no testicular 
compUcations have developed The left lesUclw 
were well suspended at the level of or higher 
than the one# on the right side. The remaining 10 
patients on whom the combined c^ieration has 
been done within the last 3 months show no evi 
dence of testicular disturbance whatsoever It Is 
logical that such wtndd have occurred if the ve- 
noos arculatjon been rendered inadequate. 
Figure 14 shows a patient with a varicocele and 
hernia before opemtion and Figure 15 shows the 
tome paUent alter operation Note the inguinal 
inriioon, higher position of tcatkie absence of her 
nia and disappearance of vancoccle. 

TTicre is no comparison between the excellent 
postoperative condition of the patient following 

*OOdil Pboteermpk, D $. Anar Air Feres. 


the combined opemtion and the old operation 
through the scrotum. He is free of pern, has no 
testicular or scrotal swelling or induration and is 
cngnixant of the well-being of the left testide. He 
has had recorreoce of neither vancocele nor 


I The venous circulation of the testicle is com- 
poaed of a primary or deep system (Internal sper 
matic, orimnstmg in the pampiniform plexns the 
ductus dtmens and eittroal spermatic vans) and 
a secondary or superfioaJ system (superfidaJ and 
mfenoT epigastnc superficial mtemal arcumficj 
and the scrotal branches of superficisl and deep 
externa^udendal veins and the mternal pudendal 
vein) Tne external spermatic and its cremastenc 
blanche# connect the two systems. 

a The vancocele is due to a distention of the 
pampiniform plexus by a static column of blood in 
the hitenial sp er m atic vem. 

3 Ligation of the internal spermatic vein at the 
tnUnuil tnguttwi n«g docs not interfere with the 
collateral venous drcolation betwe en the two ve 
nous ^•sterns through the pampiniform plexus. 
It elmiinatei the static column of blood producing 
the vancocele. This approach also permits correc 
Uon of the inguinal hernia if one is present, and 
permits saipension of the testicle. 

4 The old tjTic of vancocclectomy tkrcuih Ike 
scrotum lor eioslon of the internal fperroatk 
veins at their point of ongm interferes with the 
coUateiml drculaticm betw^ the primary and 
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•eccoda/y ryttam. llii* may explain ibe fn 
qucoo of hvilroccle foilomng this opcraUocL 

5. tigatioQ of the Intemal apennatK vein at 
the tsIenaJ tMfuiaal nit[ may alw impair tbe col- 
latcnl amlatkxi bat to a loaer extent ^\eTC It 
not for tbh fact, thi» proced ur e would be odvan- 
ttfcoos when the varkoce fe b oDCooiplKatcd by 
a bonn, becaose of tbe ihoTter pierwd of con 
valeacetice. 

6 Tbe anodatloD of Inguinal henua and vari- 
cocele m 14 to jy per cent of pauenta referred for 
operation for berola or varicocele or both baa been 
obacTved clmlcallj At operatkn all of tbe yt pa 
tloiti having tbe combined operation had a de- 
monstrable oemlal me, an Incidence of 00 per 
cent Tbe bemia may be tbe cause of pab In pa 
tienta with var ko c efe and faharc to correct ll 
ma> be tbe reason for tbe pcnlsteoce of dtacom- 
fort in patlcnta havlDt had tbe old tvpe of varv 
coceketomy 

7 Tbe combtoed operatkxL, aa described a the 
procedure of choice when a varicocele a aaaodated 
with an ingnloal hernia. It conaata of ligation of 
the Intemal ^xmatk vetu at tbe mtemal tn- 
gnioal ring, U^tkn of tbe hernial cac, rsuaenUr 


fu^majon of the testicle, and a modified type of 
hcmlorrhaphy Testicular complicatkiQS lave 
not been ocBerved fcUorrlng this opsitkm. 

8. The combined operation may be modified to 
meet a grren dtuatlon, Le either ligating tbe lo- 
tcnal spermatic vrln at tbe mtemal tn yitMl nng 
per re In the absextee of a bemk or luting tbe 
vein and tbe hernial aac (if snaD) and ckahig In 

U>TIV 

^ No reeuTTcnce of either the \-aricocele or of 
the bigulral bemia hai been observed fonowmg 
the com based operation 

10. This stiray a baaed on a senes of L45 cases 
of varicocele, 41 of which had hgatkm of the in- 
icma) ipciinatic vein at tbe external ring, 31 bad 
tbe coinnioed operation, and 73 were not eperated 
upon. 
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PRIMARY MASCULINIZING TUMORS OF THE OVARY 

JOSEPH A BURKET M D and IR\ 1 N ABELL, M Fj\ C S Louimllc, Kcntucty 


O F ALL the neoplastic growths which 
I are to be fouiid in the hnman bod> the 
^ most Interesting are those that func 
tion mnch as an> normal orran. This 
group of neoplasms may ofiect ostounmngiy the 
physiology of the body through the formalioa of 
hormones. Included among these tumors are the 
adenomas of the parathyroid and the islands of 
Langerhans, and the eorinophibc and the baso- 
phiUc adenomas of the piturtar^ 

Several of the best examples of phy’Siologically 
functioning neoplastic tissue are the femmlting 
and masculuuimg tumors of the ovary The most 
common one is the granulosa cell tumor which se 
cretes estrone, resulting m precocious sexual de 
vdopment in young mIs or a return of mensima 
tjon in women past Uie menopause. 

There are two masculuimng tumors of the 
ovary the arrhenoblastoma and the adrenal cel) 
tumor of the ovary between whkh, it is almost un- 
posalble to make a clxmcal distinction 
The arrhenoblastotas was named by Robert 
Meyer the term bang derived from the Greek 
arrhenos meaning c^e. 

After thorough stnd> Edgar Moms concluded 
that the term arrhenoblastoma should be osed 
only when both the clinical and pathological ob- 
servations justify Its use that is to say it Is a 
clmicopathologiol condition. The term should be 
reserved for those cases In which there are definite 
evidences of defemmiration and possibly mascu 
Imization associated with an ovunan tumor which 
microscopically can be so dassified. Tlius, one is 
unable to mwVi- the diagnosis on the microscopical 
appearance alone. 

Study of the literature reveals this tumor to be 
tc uncommon. In 1938 NovuL (18) reported 
t there were 45 cases of arrhenoblastoma and 
added 6 others Noms, m a cntKaJ study eidud 
ing case# with no viiihsni, reduced the number to 
^9. We have been able to find 20 additional cases. 
Novak (jo) m 1941 estimated that not over 60 
testable cases had been reported, 

Tne first of arrhcnobl^toma was reported 
in 1905 by Pick m Germany This was a tumor 
containing a cellular arrangement \xr> closely re 
semhlmg the seminiferous tubules of the testis, 
and he, therefore called it a testicular tubular ade- 
noma. In 1915 Bell m England made two notable 


and also the presence of interstitial hpoid contain 
mg elements upon which the degree of masculm 
ization depended Meyer in 1915 attempted to 
classify the pathological pictures of the tumor 
dividing them mto 3 groups the adenoma lesiicu 
lore which is the same as m Pick s original case 
and IS predominantly tubular an atypical p-oup 
which appears quite sarcomatous and produces 
striking mascullnixin^ changes and an tnUrmedt 
aU poup which is a nuxture of typical and atypical 
tubules as well as solid portions and in whi^ the 
duucnl picture is mterraediate between the first 
two The first case of arrhenoblastoma in Amen 
can hterature was that reported by Taylor 
WoUermann, and Krock m 1933 However m 
igai Moots bad reported 0 case of virilism under 
the title. Lateral Partial Glandular Hermaphro- 
ditism, and this it is now bebeved was an 
onbenoblostoma 

The terminology of the adrenal cell tumor of the 
ovary is very comuaiM m part due to the uncer 
taint) of Its origin. Ques are reported onder a 
variety of namrs, among them hypernephroma, 
adrenal cell rest, and luteoma Because of this 
CDofusion RotUno has suggested the term *mas- 
culinovoblastoma. 

The term TiyTiemepiiroma of the ovary' was 
introduced by Peham m Germany in 18^ and 
possibly we should give him the cr^t of reportmg 
the first case, except that there was no typicsu 
masculiruxation. In 1908 Bovm reported the first 
typical case, but even this tumor was probably 
parovanan m ongm 

The adrenal tumor of the ovary is quite 
rare. In 1938 Rottino summanxed 7 cases and 
added 2 more. In 1944, Kepler and associates 
sammarued the hatones of 14 cases including one 
of their own. To these we must add the case re 
ported in 1944 by Greene and Lapp as well as the 
1 reported here making a total of 16 There ore 
undoubtedly other cases reported under other 
diagnoses, as was ilaiwcU s case which is now 
classified as on adrenal cell tumor but was re- 
ported as an arrhenoblastoma. 

SYUPTOltATOLOOV 

The changes which usually take place in a per 
son wfth a masculiuiiing tumor ma^ be divided so 
that there will be first a loss of feminity and later 
possibly mascuUnization. 
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Drf$miMaalimu Uiutlly there a fim ctf lU & 
pertbtcit uDenarrfaca with iterilltj And then an 
ttrcpphy of tbe breuti. Tlie extcmal geoitalta are 
oxually QonmL There may be an abnomuil 
change hi the depont otf fat ao that there a a Icn 
U the roonded caotoar cfaamctertetk of the (e 
mwli*- The heteroaezual Ubklo oxutiiv rasalu 
unchanged with the exceptioQ perhaps of late la 
the dlawae, 

UcsatlunuUm, HhntlciT) ujoally appean 
nther early and the beard oia> b e co me quite 
heavy even requiring a dally shave. There b 
maaoiliae dbtributioD of the pobk hair cod a re 
ceaskin of the hair line of the had. The ikia be 
coaaea dark and rough and aoK ts quite conmnn. 
There b a lec^ening of the vocal cords renltlng 
la a voice oflower regbter an \dam s apple 
may remit from an w a gru wth of the laniogeal 
caitdageL He dltorb la osoally hypertrophied 
after aeveral yean. 

If there U a typical plctare of defenuauabon 
and then maicnlimxatkin attodated with a tumor 
of the ovary clinically the working dlagnmb 
should be arihenoblaatoina because a greater 
frequency though ooe mast cooskier the adrenal 
ceil tamoToi the ovary aad abo bearin mind that 
In many cases one may hud only an ovanan 
with rmaculJmxatiaQ resolting from anotner 
cause. 

It IS practically imponble to differentiate the 
adrenal cell tumor from tbe arrfaenoblastoma 
riowever mascnliniratkn resulting from tbe 
airhoi oblast oma ts essentially the same as that 
resulting from excess admlnistratkxi of testo- 
sterone infact, the changes are thought tobedne 
to the production of testosterone or a sunOar 
hormone by the Leydig cells which coostltutc part 
of thb tumor On the other as Kepler has 
pointed out, when tbe changes resnh from adrenal 


cortical hyperplasia or adrenal rest tumors of the 
ovary there are dedaite metabolic dhtorbances 
resulting m the so called Cushing syDdrome. lo 
these cases of majcullnizatlon one usually diKU an 
asaocbled hypertensran, potyxytbcmla, and dla 
betes. The hypertensioo may be due to o v a p so - 
ductloQ of some compoond snnilar to desoryiroT 
tlcDstcrooc the dmbetes may be caused by tbe 
adraalcUabetognilcborisaDe that b no sugges- 
tive cause of tbe polycytheo^ la diffenstbtlng 
these tiuDors Ranter stj easts the importance cn 
efaetaistry ttndka. If the remits 

fra an adrenal tumor there will be a deaetae in 
the a*i mil sodhuQ and an bK i **** la k™"! p^it- 
shnn, whQe the Drlnery aodhun b bereased to 
three times the normal and the potasalaffl b de- 
creased. Also if the virilism resmti from adrenal 
ceUa, tbe nKrogenoos retentkm may be five or six 
the oomaL The sex hortnooe semeted by 
the adrenal ctfls produces sex characterbtlcB of 
the opposite sex, so that a woman develops ame- 
DOTThea breast atrophy enlarged ditora, and 
hhsatlam while the male has brwt hypertrophy 
testicular atrophy female dbtributlon of adipose 
Ubrc, and lorn or libido. 

The EOMMculhiliing syDdrome may be caused by 
several cooditloDS and we must ^erentkte m 
paTticular those cues caused by ovarian turnon 
from the following An adrenal cortical tumor may 
be demonstrated by the x rat after the perirenal 
inlectkn of arr Cushing ■ nbease or basophilic 
anenoma of the anterior pituitary glactd b a poly 
glandular cooditiaa of pituitary orl^ with hyper 
plasia of the idroial cortices and oreractivity of 
the thyrad gland, there b amenorrhea loai of 
scalp hair bypcrtricboats and often hypcrtenSKin 
ocaafonally the clitoris hypertrophies an x-ray 
of tbe leQa torcka wcaild probably show evidence 
of tbe tumor 
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■ottd. Tbt turner 1 b tb* low abdoDW w«t foBod t tibe 

tnan tbe left tmj ud to exUed UtB tbe bnrd OfriBeaL 
It ««s moved. Tb* ctam, tiy eo u l— tefy foor tioea tbe 
iwttmI dae, wn not dlsttubctL Tbe rtfbt tube tad vnif 
vm CAtlre Tb« tom mata fib U tbe oppec abdaoea 
CDCttlsted of hoft brer coataialoc BUT Tw«tnL-i, aaae 
qelt larie. Tha ipfecp wii approdmat^ fira to dx d aw 
Etomal nae. Tben «aa no oUi g evfdeoca of Betaatada. 

After oparatlca tbe uiQaiy tmpentxi* wai oaJ 
(kirrcea ca tbi jrd day bat wa* amal tbe foOovlBg day 
aod ccBtiBoed to. Tba padat wai tnnUad cobddcraUy 
with Uaxnffabif dartef tbe wtlrt ptaatopwaUTC crum. 
Tbe poke aa my rapid. Od tba 7th day tbe wn qdte 
bit raiar tbe eyea aad vtr wera obaerrod to be iaon- 
dlctd, aad tbta m mon proaotcaced tbe (oBovtnf day 
vbca ibe m aoe o ar b at loairlbaad On Hay 9, q daya after 
opentuo, and tbe fint tm la aboat 6 yaara, tbm ma 
vatloa] UacdiBjr Tbe fofloalB«day ibe aa cotaotnae, aad 
de^cnaetbafolloaiBcidtbt, dayi after tbe operatkai. 
UofortiBatetyM aatopay eoold be ebtaiaed. 

PtiiaUjj Tbe patbolqpcal ftotOei were by Dr Harry 
H neater Tba ^jedmea U an oranae mar lawmilm 
6 by 3 by 8 eentnaatsa harlsg aomrabat oodakraiir 
faca. Oa KCtlmfot, It ibowa uuamiaM roaadad to Inenlar 
artaa ptwadsw rartety of colora, aome bdoc rarUab- 

K y otberi yaliov retaobtuf <xrp(B tonira, aad otbaia 
’inf beraorrbacK appeaiaoee. Tbera ts owddrraldi 
fraylu (tracoa. Tba falkftta tube, wfalcb li atratched om 
tba Rbbv U eMeodaBy centiTa 
ilitrptt»p>t * iamI»^i t M ,Tbe tanor b aaodaratefy raacw 
lar Tbeoatamxfi la uwmd by Lbia, dbroaacafaota. 
Two typea of odb aeon to predoafoate. Tbe ceSb ot ocm 
van tr ait tft >»■.. jr»«t mmi •eats u be^apowed 

ImtaWfy tbrvifb Sflit atmaa aicb aerWUt amnf** 
ont Tbe nchi ait aMll aad I dtber la tbaewtar grto 
«e sairlB of tba cafla. Tbe cytcplaM u qdta dear aod 
kafbUy fraoBki Tba ceQi of um a rtw o d raricty Be ime 
wfaulacordi Tbe oaelef ait raosded to oval tad ait Boder 
its ii daa. Tbe eytopkica U Bodentaly deoia aad pea* 
leati fraaoki to fatty tppeaiaace 
Pt/Urffeti dHfwma llBmbnikBf ovailaa tw ef 

aitfvml fWtWl fijtii 

Seetkea ef tba tntiar a«nf exaaaioad by Or Enfl Novak 
( 1 wbo cotkkden it «akfBaat aditoal cell tKDor trffl- 
aatmyla tba ovary 


KmnaAKY 

Two maanilinhJny tmnon of the ovary the 
urbenohltstocia and the adrenal ccO t nmnr of the 
ovary are dta maaad Farfi if fouitd to be <^te mi- 
mmmBn and tO prodorc a aimHar rtink -at altcn 

tkm of physcal appearance and acxaal feoetkn. 
there ant a defemioicatloQ aixl la W 

ntvarrlinteaflnn 

Surttry b the treatment of choke for thcK 
tiunon, and li there be a l ec un eo ce , each tamor 
being at least potcnUallr malignant, there Is again 
defemlniiatloQ 


A oae Is reported of a maacaliolzlng ovarian 
tumor renwred from a patient gMng a cnnkal 
history of 16 yean durauoci. At operatkm nttmer 
OQS metastaaes were found hi the lira’ and tabae- 
qaent toggested cerebral inrolvTDcnt. Nine 
^ys after remoral of tbe tumor mcrises began for 
the first time In 16 years. Tbe patient died od the 
nth postoperative day Autopay pennisaion was 
itfos^ uktolodcally the tumor was of adrenal 
coftical cell origro, primary In the ovary 
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SACROCOCCYGEAL SINUS (PILONIDAL SINUS) IN DIKLCI 
CONTJNUIT^ WITH THE CENFRAI CANAI 
OF THE SPINAL CORD 


HE^R^ A SHENMN M D, ANDREW D HUNT Jr^ M and 
ROBERT C HORN jr \J Phatddphit Pcnnjj-lran.a 


T he embrj dogic onfrm of sacrococcjgcal 
tmuses has be«n (n dispute since the verj 
lime of the description of the enlil\ it 
self This has, fn general been resoK'cd 
to lipo opposing theories (i) that tbej result 
from persBtence of coccj*gcal \*cstiges of the ncu 
nd canal and (a) that the\ are the result of ln\*ag 
inallon of the surface epithelium The former 
tbeoT) appears to be the most widcl\ held and 
best supported (6 7 10 la) but the latter has Its 
hrm adherents (i 4 s 15) 

In support of the hnt theorj etideoce is pre 
icnlcd from the sludv of embrj os that the caudal 
end of the neural canal is carlj pinched off and so 
epithelial sac communicating trith the sLm fai the 
sacroco cc i'gcal area is produced Just proimial 
to this the neuml canal seals off and forms the 
hlum tennioalc. Genenll) the caudal epithelial 
sac atrophies and dtsappe^ obout the 5th Intra 
uterue month It is tiie persistence of this sac 
that forms sacrococc\ geol ejets and sinuses ac 
cording to the first iheorj In confirmation of 
this supposition are se>enil case rqxirts which 
describe sacrococcs'gcnl sinuses as b^g In cotk 
nectlon mth the dura or e\*en running subdurallj 
as derrookl cvsls (t 9 14 16) In a tew patients 
U has been Infcr^ that sacrococo ceal sinuses 
cororaunlcate with the subarachnoid space be> 
cause of the presence of a Ihm walerj discharRe 
from the sinus regarded os cerebrospinal fluid or 
because of the de\Tlopraenl of meningitis In these 
case* (ir 13) In none of these latter cases was 
an autopsj p^ormed sod the eiacl relationship 
of the sinus to the central nenoui sjstem could 
not, therefore be demonstrated Fox comraenl 
mg on such case^ expressed the opinion that a 
few drops of clor fluid discharged from the smut 
could not be accepted nnqueslionabh as being 
cerebrospinal fluid and that the occurrence of a 
meningitis associated with a dermal imus might 
result mereU from a lacL of bon) protection or 

Ifw iLr tVr^rtr^rtit r4 VctiKwifTty JW Lilonlecr ©I 
1 itot'Ci lix- ToiJt Inu ww 

Uionixy f r lUJorr et itrf I rum 

Otruk. 


from eatensjon b> wa) of the h-mphatics or blood 
stream 

In the case to be reported here with complete 
autops) studies, the relationship of a sacro- 
coccj’geal dermal unus to the central ncr\*ous 

S item is demonstrated Ue bcl»c\-e, therefore 
lat the embrj ologiojl origin of sacrococc\-gcaJ 
sinuses, or pilonidal sinuses, ts in relation to per 
sislent sacTococtrj gtal remnants of the neural 
canal rather than pnmaril) due to a fautl\ de 
xelopmcnt of the surface epithelium 

RETORT OF A CASE 

J R. mak chitd 32 nxQihs ol »gf ns sdntlrd i ib« 
IloipfuJ of iJif UnnenJly of lYaaijIvani* mUi »au 
nriaary irlraUm 0/ jo hours doriLion Tbm hid been 
00 sfttecwieftt iaffcUon ctor »we ihm sasrensnjjns 
•TOptreta oUwT than pfcjrimlTt ImuUBty IncWrnt i 
utc dibtnilicTi. 1 unity lad birth hutorirs mere 0/ do 
•ItcihcaacT sod the ebtO bad dorloped DonoaHy, bmb 
CDCOUII) SDd ph)'slcal}y \t birth, a RnalJ had 

been nooerd at the baw of Lh« spuw \ ray Mom vere 
taken and the tMther oris mfonned that the Inkn ora» cf 
so Iffiporiasce It bad bem decided that soncieaJ tzcalon 
oraanot twmsaiy 

Tbyskal examfrutJOQ m-ealnJ a w U rmoriibed child ia 
acute dcstrm. The recta) lemprralare «ru lerjl derrrts 
F the loirer ahdocoen was eictedjoeJy teodcf and ihe 
bladder «as patpabk at the atnlnhcus The ncnrolofm. 
cxamlnatkm «a« necaUve Over (he ucnnn, la the 
bnc was a soft pfaL, round mi \, abnut a mUraelm in 
dioioeteT al tbe Lofni<^ marym of «hkh n% a mlnul 
tinos openlnc The mu »av not inflanred er tmdrf 
CaU^eriuboo yWded »jo cub.c cmlloeie t of clear 
anoe. Tbe paoent «as troomliaieljr rebeved and bemn 
taktnc floidi netL \ rtlenlwn olheter was Wt In place 
lor the neat 3 day* be ran a steady (crer p{ joj t ioi 
deirreei, 'rhkh was nmed to l<e the ttsaJt of onaary 
tract Infecbon. He was irnen sulfarneraaSp in dfnaee 
faCTtCKOt lo BUjotain a likrxl level ri ij g nuLfrimi |>eT 
cent However he became iVmJy IaU itradily w rse If 
was kas active and no loocer walked aty^t the enh (C>n Li 
fouttb bo*piUl daj there *a rpiest 'nabkC PBctal r s' bty 
and a sbihOy pnuUve Rrmie s s cn. These symj t vm be 
came vrery prooouDCrd durini: tbe treat team a dlamJar 
pOTKlore was perfeemed \ unaTl am runt cf Ih-eV, jt'’ n» 
uh-browo fml saaeDne Cuid wt otriinni, Tbefljidwa 
beaded with iW^Ta'wpVouclrar Inmeyim IT-w an ton 
•tirw (oof Uia a irrrrad r am) iV aovrost <f Ulved 
was Ciiiuffctert m teale prw 1 ^ a jwc^cvn dflettamau-wi 
Cultun trvealed ttWTvu r e* rev 4 tic sUe^j- 

ci^cJ lb rib then vdv and rram retain a*eT\'*f 
fanairt mo-j rf tie tacim n tro’:^ tVi I f ^ t 
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SURGERY GYNECOLOGY AND OBSTETRICS 


day rnrrinihoo nvwkd cotifJrta pT i f ii tfU ud uo- 
tW(k c< bothtomcf CTtTfiittei andca tbaprrtinil regtoo. 
Ltixbai poDCtim afaia rmaJed tUdi tonl —f IftiL pgf*- 
)«9t Dtaterkl Cbicmal puacloit iWded a dmjr tmi 

thfn WmM j tKj m tTTTT M affaBigaa tdtBtfcal 

Itk t^OM n^JriiwH CD Hjn-tPTC. 

TW a^^aloa at tU* Um na uat tbt chfld^w aoCTannc 
froCQ anrf tK# dffCTCDCB in *'''******^'‘y of 

tnilTr «iw1 f Mtfr m l fWt.4« txBcat^ tbc pRKnCe ot at 

lint n iiflillj I mini il aw m till ‘ttTtt-'tiI [ — Hti 
td Om mtawtabo] gfl Tba rmidi^ dertiupta* tzao*- 
wmm —j ohri* wrta t^d tMa lu ndxcd tT^ W Izilcc 

tka, and pardcoktiy tb* prcamca of aa anemUc ornaiaBk, 
pcfatcd to aa cxtnokc acnrca of contasamatkci Tm rinat 
Uadaif frc(D tba tbe moat Skclj 

artsae (or tba entrance of the tnfectkai, Tba ool/ otbo 
pajtTTC wn pefymorpbrjnpriaar leocwyton 

ranfiaf beai ' * ' ‘ 

dmkpcmt 
ptj t o rajcd- 

O/nfwa. Tba flot te tba toorth fattbar taWiac were 
ranond. Tba pnatrrwr qiidanl apace wai deaa and, 
tberelon, tba dm m opoicd and dood^jObrloDdy In- 
fected, tplnal flokl tkivvd lotn Uw voctnd. Thaa bo aar ti 
did not r n>i»hl» tba iLkIl, poniknt ftatd prerwcttlj ob- 
tained no tmnbar imuai a. Tbe *'j*— "■ via oeb tbal 
tba knnr cod d tM cord, tbe Coccm and tba hetmoifif of 
tba caoda eqaua coohl be aeea. Tba donaJ nrtM of tbe 
cord aa njected in tbree « (oer apoca. Tbae email arcaa 
ere aboot to j mllliBBCtari b dumeter and appaarad U> 
be bnoao. On ratraettoo of tbe cord latarmUy. toward tba 
nfbl, pocket waa fooad, aaterkir u tba eo^ coDUinfoa 
ra « and many Uti of ebaear and neaoue matedar 
A robber tBaoa dzuB wai placed ui tba pocket and kt o«t 
throQtb tba lover a»d ^ tba hwntTnu Tba dora wan hft 
vida open, tbe Eooada was braoxkt tnc**bar vUb wire, and 
tbe BSKatinen oau tad la wara ckaed whb dk 
cm cat 

Tbe cbOd (ailad to eaSr foflowtnt operadoo. oadnatBc 
with ki|b fewer ( oe- oji Ila «aa reatfeai am rooftiif 
and flaaBy paaaed into con, d/isf 5d hoctra after opera 
doo 

Ji^/ry n^tri. Tkc tboraclc ami abdoeiinal eiacara 
era iroa^r and mtp o a eu plcallT we [or tba tatfa 

and tba odiiary ht»AW *0^ lomr abovad pewbra cdo- 
tardoD and tba lattar CTatOla. Beoaath tbi aoQod, dear 
tba Tartcbcae, tmre waa an area of porolaat raac 

tkn in tb* aobeotaaeoai tam and, baoaatb tbii, pore- 
lest cantj wbera the bTitMf ipmaa cod krafnaa bad bees 
r t Acted Tba dm n tbk area aa partkll7 open and tba 
rubber dram f i r r L it, m tbe pdAraefanoid apace, aroood tba 
cord to ti aaterior Kirface. Tba cord aa aenpktefT aor 
roended b; Bkke iiiinbk bHa wntUta abim a^ 
peered te bi too ddex to dtakw Thk arartata wa> adhereBt 
to tbe cord and to tbe aa bi^ aa tba dnwctkM 

waacaroed, bleb a aaabowt tbe aemtn cervical wertebr^ 
Tba ettradiaal qaifa was anlireiy fret cf poa. Tba low er 
and of !■!■ Wjrt ^ enH tha mUt* 

people over tbe aaamD, waa c t aiu i rrlrd kada-Bke 
band, throDfb tMa witb tba loas pardon of tbe 

aptnal dnra Tenkoi cn tba akin naoved tna dan dovn- 
wanl lakcdoD aboaed tba axtiaoacral portkn of tbfa 
tract to bo patent, and radnpaqpa of] wai Inkcted tbroo^ 
tbe akin tttrnpla and dcnoactrated to ba UUa tbe a^fw 
canal(Ft(. ) niiiinl' rwr—l^rt >lia gtiTv ■■ftiattmiT t« 
be ia dr^ contmubj itb krie cjiatic dikdon of tba 
Sam tonamla vUch w Hkd witb pa and mnaaoied 
appertriraatriy Acesdnctmln knetband ctadmctwi (n 
damefrr Tba loot root* of tbe aoala eckna aBrroonded 
tbb (a-antsklnx aac and wen tbemaetva hwrtly car 


end vhk tbkk, poitiknt ciodaU. Tbe iflktad, poa- 

Wb-jt Wii^ l-fmH be i tl 1 1 HV I ti I tO ba ll d f tvi-( 

continsfty altb tba ainna c pnifn f into tba waal ifiiapk 
below and allb tbe cestnl canal cf tba aplaal cevd abora 
(Fig. ). Thia me v*a,lkiwt I ai, partially divided Into tv* 
canpaitnents, tbe more «**Twi*J ct a u p artm ot 
tbktrr dfixli, in Jula^», Tbe ^fnal end, on andtlpk 
trvM vwnw Kctxn, im aesi to ba aaroOes and tba aaat of 
imb, b^noobacn, aa bigb ai tba "♦■ik 
fcgmeit. Tba giuaa arcUtactnra of tbe Iivi^it 
pcrtion of tba enrd wu en tk ei y dktorted. Tba bntn, 
vbkb adgbrd tSo gtm, mtalM dattrainr of tba ctn 
tnl convustkea am tba menlnt ca, In tbe oeptba of tb* 
iBgt'f amoont cf odiky duatc. Tba 
aorlace of tba brain wu comed vitb tbkk, 
gnenbb-whit^ pwnknt emrtatr extendkg fron tbe 
medaSa rocttidly over tb* Inlcrior nrlacn of tbe ce re b eJ 
loin, poD* and mtd-bnln and SOng tba tatapednnenkr 
ipaca. Tb* vatrienkr lyatcm (bowed mcakntj^ aynnNt 
rtcal diktatk^bnt tbm wu bo gnaa tvid cnce cf an 
q i endymida. “nv cantnl km^ i ban wen enn di k i a b ly 
•wtfim and then wen but pnivirial beiianib agea, par 
dculariy in cn^bnJ vinta mattar in niadon to 
latan] nstdeka, ia tb* pona, and in tbe vSs mattar of 
tba ccTTbeStaa. 

Ifkrajw/fa (lanfnafi'm Tbe esntaS of tbe hitia 
vertebral canal tins tb* nlotb tbnndc wtel ea to tb* 
•Bcrain, indadtag lb* dtmal dnu, wen aectkoed tnna- 
Twtmlynto caiiilfD*teT bfocka, from cacb of wUeb repre 
mntativ* aertkna wen art and ataiwrd. Several of tba 
blocka wBW cut acdaBy Tb* dmsal kiia wu Incd witb 


aaMont of *Tftb*inl dftria. Tbe anbkernt b 
bcanlr acarrvl Tb* kna opeacd dincdy kle tbe widely 
me^ika avity amneded by tb* rneti of tbe cuda 
cqdaa. Tb* cxndnl portkn of tbb avlty va* abo land by 
■*">**vi nTBaseoi rpitbaOsm and b ita wall wan vwO 
foraod batr leOda and rwut giandi (Fig, gX Iti waHa 
*1*0 oiBlnb*d aaay bflaaantoiT ■vt oigencd 
atoaH btood vawili ^ epfibaflaJ bsiag wu deafToyt J b 
■any rJ*<*v tbo rrwir«lvM«t pmiBst 

eammta b wblcb t aj e h dftrk cf cpftbe£al origb co^ b* 
dkdnnlibed. Tbe rcatzal pertien of tbe cavl^ vu Bsad 
by KQgie kra cf low rrJminwr rvJh (Fig. 4) aM Could b* 

it# ■ li r a ^ ^ rfmHruWTV wilb gf 

tba hmboi^mJ cord, P’-mAt 

tbe roatinl perden of tb* lac OBnatnikadTit with the da 
■mI daaa wu p wtmt but did not lyMivin tka ndtbeQal 
dfbrk [uaest b tbe Inrtr portkB of tb* tract. Tba block 
tbe fi-iui'jwVwHf of tb* two dbbnntly Bnad 
pstlcne m tbe «nri cjdic taafoala wtn we 

Dcntd aerially and revealed that tbeaa two pcwtkna over 
tapped meb etbe and mndo dd* ta dd* CFI^ s) 

EstMuaOy then a» no break b tba atiixUi * ts Inmeata 
tb* dm of tbk dlvlden. Flgvn 6 liowt tb* mkro aco pf c 
appaaiuca cf tba ^onetkn of tb* two <lff*r«Bt type* af 
bug ef tb* cavity 

Tb* ipfsal cord, U u tb* tamtb tkork aegaat, 
wu tb* dla cf ccstraly localid. paitklly rBeapauktrJ 
■ lacr m (Tig. 7). Tbe a been* wu aoent tM canal 

and had dei ti oye d meat cf tb* gray nwrtw About tlM 
nebbery of tbe abweeaa vu m w i rT i te fy heavy gBal pro- 
ofcntkn vbicb (amed only ^ 

ftwinrrtl ve dma* bad been laUdown tn tb* itacf wall. 
Tbe f wiwliJng pcatkat* ef tbe cord wen adematoo, HitTU 
bated with Booenoeicar ctih, and OBtalDad tr e Cfa atrd, 
hyparbcphlad gfal aknenti. Wben tb* anurkr bora 

wnwoTiuj^j/lijy deatnyd, the pngtlm i-ytk wrw fw att 

the varloa (tagea of dcodm and coany h^ abmdy 
daappaared 
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FIf I RoentgcoogniD of »pccimcD demorutnitlQg ccn 
tlnmty ol ttcro c ixc^^ aljia* vltli Intervertebnl 

oO hu been ln)nled through tlfiu* lo tklD 

rfimplr. 

The nbdunl afrd cnbarschoold fpa^a cu be condd- 
cred ta a whole ibce the arachaofd coukl oot be Idendhd 
The* ipacea were filled with thkk, purulent exudate Thla 
ttu dat^ la the laabocaoul rewloa, wax anpcned cbleflj 
oi iTinpbcxMes and planna coh ^ a oetwork of heaTy 
cofluen aad precoUagettota tiaaoe and newly fanned blood 
nsek. Tlie nerre roota were deeply fat this 

«yiaa ixed Inflammatory tiJne^ Immefatdy beneath the 
dura, the exudate appeared to be more recent, befog coo 
poaed chiefly of polynwrpbonuckar leucocytes, with little 
cr no evKleace of ornniatioo. The dura was la tact for the 
moit part bat was IkfiJCrated with Inflam tnatnry ceHa. At 
the opentive dte, the dura was much thinned and more 
heavily infected, irith an acute, purulent erodatr coverutg 
hs outer as well as its mner suilacu. 

The thoracic nMninges were abo filkd with a thick exu- 
date, but this was composed ahnoit entirely of polymor 
P^uclear cdls with Ettle connective tlsaue prohfeiatlom 
The Qxxiingcs at the base of the brain were filled with a 
purulent exudate cooristfaig of many polymorph onuflear 
ceQs, fewer moooaoclcar ceOt, and oecrooc a&ris. An 
lung layer of this mgiingcal exudate at the base of the 
brain appeared to be of longer standing This consisted 
chiefly of lym phocytes, rrili, xnd fibroblasts. In a 

netw«k of fitain and young connective tissue. The gan- 
ctPi of the brain stem showed both mild and severe 
toiic changes. The memmra over the conveuty of the 
brain revealed a patchy lonltiatkm of inflammatory cells, 
meat marked In the sul^ This Infiltratlao consbtedchkfy 
of rormd cells a ith dumps of potymorphanadcar 

ceflsand some nea-otkd&rislo the dq)^ of thesnld Tbe 
■wnlnges over the hippocampal gyros revealed a more 
ecu tc, necro tiling soppuimtiveinflanimationthaiiwassegi 
uvg the doTsoUtcra] aspect of the brain. Tbe cortex 
ergywhere appeared edanatous and tbe celli showed toxic 
changes. 

In suBunaiy the anatomic findinra jn th» case 
dememstrate a dermal smus, presenting In a sacro- 
coccygeal dimple to be in direct continuity with 
» patent and dilated filum termmaJe which, in 



Hf a t,IefL PbotngTaph of autopsy sperimeiL f ^ r aj>d 
4 are the levels from which pbot o onpc c raphs (Figures u 
^ 6 7) are taketL b Artist’s coecepdon of a, showfaig (n 
aetafl the relatioD of tbe skfai dimple and dsmil tract to 
dilated filum termioak. A probe can be teoi pasdng from 
rostral portion of fihim tenninale up thniogh tbe central 
canal of the spinal cord. 

turn, is m contfamtj with the central canal of the 
spind cord. Tins a therefore a concrete example 
erf the relaUonshjp of sacrococcygeal dcnnal si- 
nuses with abnonnahUea in de\^oprDent of the 
neural canal It a the failure of obliteration of the 
coccy g eal medullary vestiges, as described by 
Heyrmann and Toumeui and emphasized by 
Gage, that may give nse to these congenital de- 
velopmental lesions. Tha case inde^ pro\’es 
the hypothesis which Gage drew from ha embry o- 
logic studies, vu. that a sacrococcygeal sinus 
could be m continuity with a persistently patent 
filum terminale and even the spinal cord. 

Walker and Bucy thou^t cases of dermal 
sinuses communicating with the contents of the 
mtravertebral mnaJ at higher levels than the 
sacrococtwgcal region were cvideDce against the 
theory 01 a persatent neural canal as the origin 
of the hatologKaUy rimilar sacrococcygeal dermal 
wmuv?, In BO far as it failed to explain the former 
situation- Nevertheless, they offer as an ex 






SHENKIN CT AL. SACROCOCCYGEAL SINUS 


pUnation for these cases of hu^er segment dennal 
smuses, the thcoi> of imperfect cleavage of cuta 
neons epithelial ectoderm m the first mtrautcnne 
month- Thus, the neural tube earned dovm with 
It a narrow Invagination of skm This, th« felt 
lupported the hvpothcsu of cutaneous ectodermal 
invagination as the ongm of sacrococcygeal der 
mal smuses. This is rather confusing until it n 
realised that the proponents of this latter theory 
thlnt of the abnonnalitj in development which 
leads to pilonidal smus formation as ij'wig en 
Urclv witiun the cutaneous ectoderm. Therdfore 
Walter and Buej^s cases, and even their own 
h^TKithesis of ongm, support the concept that the 
abnormality is pnnap^> a faulty development 
of the neural canal. Kooistra in presenting a 
case of pilonidal sinus occurring at the level of the 
third thoraac spine and communicating with the 
ipmal cord, also stated a belief that fault) dcvcl 
opraent of the neural canal is the basis of these 
congenital lesiona. However failure to demon 
strate a connection with the central canal In any 
reported case is offered as an objection- The case 
described m this paper meets even t^ objection 
The meniDgeal and intramedullary infection 
produemg the clinical picture which brought the 
patient to our altenuon traversed the patent 
pathway from the sacrococcygeal sinus. Spinal 
cord abscess is rare usually occurring as a meta 
static lesion in general sepsis. This fact plus the 
fanty of the irndformation present m this case 
iitaktt it understandable that the diagnosis was 
not made carher m the course of tius palieol s 
hospital stay It was the opmion of the urdi^t 
who performed the cathetcnration upon this pa 
tlent that a congenital urethral band or stneture 
was the cause of the unna^ retention. Thepedi 
atricuns, who saw the child during the first few 
da\’i suggested that the retention might be the 
first cllnral effects of a spina bifida occulta. SpP 
nal cord or meningeal i^ection was not consld 
ered until the ^peaiance of the nuchal nudity 
and the possibmtj of a localized abscess in the 
lumbar r^on was not taken into considemtion 
untn after the de\Tlopment of the parapJ^la 
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Howe^rr in view of the location of the abscess, it 
seems unlikely that surgical intenTntlon at any 
stage of the process could have been entirely sue 
cessfuL Had the sactococcy-geal smus been re 
moved earlier m the life of this child, it is possible 
that such a bizarre and tragic termination might 
have been prevented. This case serves, therefore, 
to emphasize the recommendation oi others (3) 
namefy that a persistent congenital smus in the 
tnidlmc of the back should be excised 

SlJllllAa\ AND COVCLtJSIONS 

I A case is presented m which a congemtal 
sacrococcy’geal dermal sinus was m direct con 
tinnity with an abnormally patent and dilated 
filum tenmnale and the latter In tom with the 
central canal of the spinal cord 

3 This 15 offered as evidence that sacrococ 
cygcal sinuses (pilomdaj sinuses) originate as a 
malformation in the development of the neural 
canaL 

X The development of an rntrsmedullan spi 
nal cord abscess and a purulent meningitis by 
contammalion through the dermal sinus m this 
case indicates the unportance of early exasion of 
such congenital lesions. 
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niE PATHOLOGY OF EXPERIMENTAL CLOSTRIDIAL 
INFECTIONS IN DOGS 


DENEDICT VICTOR FAVATA. D\ M UD ANDREW IL DOVVDl M D 
ROBERT L SEWELL, M D nd JAMES G VINCENT Rodiater New \otk 


I \ 1900 Welch pabikhed hu olaervTitlon* on 
theinoibid ccndhkmscactsed In guruigrcne 
ofpmwm He pointed oat that the in-er WE» 
the *eat ol fuiiy and abundant devriopawst 
o()tu. Kabhita tiUed a few mjQutes foUcnnng the 
mtmrtnooa lOKCtion of the hicDli and kept m 
a wirm place for 6 to 3 boun were found to nave 
larj^ unount of gas in the blood orgom, and 
other ikauei. ThBicctunalalMD of gaa wta tbou^t 
to be the result of air embolbm- Gas wu alao 
teen m the l>’mphatKa, meaentery omentius and 
pentooeal cnvitr Wekdi detnontirated that the 
(tat badUus ma> tmiltip]\ in the bod) without eaa 
formation and called attentroo to tbe fact tut 
the ba-cflb may be teen m dump* in the cpleeo and 
kidney furroundcd b> necrout but wiibout {aa. 
He abo reported i cue of g>etungftfci and 1 cue of 
pa pjupene of tbe brain v^lb ca>'fiy formation. 
Slost of t^ cues whicb be obaenTd represented 
ps badlhis pnwth in the bod) after death. 

i:;iufaufl descnbed a fatal case of gu pngte a e 
In «hkb tbe heart spleen Iner and kidney were 
jwolleo soft pale spooipr and hooe)-cocnbed 
aitb ianureenble (inv cavities. Tbe res'ccanlhim 
hid gas hiled ipacea ilecondnded that tbe nras* 
det are usuall} soft \-acualar and wajty with 
bminated dfsljwtioti Tbe muscles showed ede- 
ma aswxuted with bnnoli'sb, bmutoeralAe bacilli, 
fibrin and leucocytes. The gases encountered 
were thought to result fnxn the bacteml action 
OQ musck gl>c o gciL He atlribated death to 
toremu- 

CallaiKler and asuoates state that m gan 
grene b essenlcdlv a disease of the musoei. Tbe> 
bellrve this predileclJOQ b prindpall) because of 
the bigb gl)Cocen snd ghiUlblooe corleni. Tbe 
disease b mamfest within 6 to 4S hours faflovlnc 
IflfccUoo The musdes nrefl In the sheaths and 
the Infectloo trairb upward rareh hterally 
There b an absence of inliamnaton renctwcL The 
path of the lofecUon (Elosoo ai>d asaocates) fot 
lows tbe moicle bunlles. Complete muscle de- 
rma iW SwiTTr aad tba Drrwrtwnt cf 

RaJaA'fT t aiTTruty al Ro^ hruar TW M<k 4eu rtbad m (Sm 
MfTT UkVr ca*l ract. b) tSa Cmeobm 

r* oa U i Rrvana m ba (l6ra at toc at) 6 c R*- 

tairOi a*i rKT T lT»n«-M a*l (W I aj t i «l > al lULkoirr Sinai 
a4 Mrvl-i-x u-d IiarLHerr lUcbnlrT S i 


geceratioo results from tbe lotemipdoa of the 
Uood soppl) which b brmgfat about □) tbe exces- 
sive fwellJng 

Tbe gas nngrrne bacjllJ are incapable (Irebod 
and Cmjpal) ^ prodaemg tbe disease then 
presence aloinc. rtOuie of drcolatkn damaged 
tbme, and a prtcressfve In cr e ase of these factors 
are netesaart In order to prodace the tree rl laical 
purtoie of the dbeasc. Ireland and Coopal be- 
lieved that death intervened by respirator) faBore 
rather ilv<n by cardiac paral>'ib. 

Pasternack «r<d Bengtsoo studied the changes 
produMd b) the toim ^ Qoftivlroin septlcom hi 
rabbits, mice guinea pigs, sod pigeons. Theycoo- 
clodcd that hralme d cgcnc ratte was the csscptlal 
and most important lesion of tbe heart, and that 
thb was the probable canse of death in gu nn- 
CTcoe. If tbe anuial survived over 4 da)'s, fibro- 
btastk scars of tbe myoorditua were seen. Tbe 
cardssc pmglb. ibow^ no changes Tbe Ihrer 
revealed lesim m a snail perccstan of 
It was ofies engorged bv red blood ceQs. They 
found a nepbrototx propertv of tbe todn. 

SeweD reported a case fai which there was gas 
guffTene of the trank with reco v ery and resnjaal 
carabc damage. 

Tbe rente ^ which the toiin b glren b impor 
taot and has a bearing on the tjype of danage. 
Mice and rabbits die bv recdving intrsvemus 
tann of Oostrldlom septlnim. WTra the tovin b 
g i ven subcutaneousi) m guinea pigs, it falb to 
produce death, cv'cn when large doses are grvtn. 
Severe local secrosb ma) result and the ^mal 
oiuanr recovers. Thb b true when the toxin b 
given InUaxnusculari) (Deogtson and Robertson) 
Clostridium weichii sbo produces bemol)‘siDS 
for red blood ctOs of most toimab including 
chickens (Ireland and Coopal) 

V\ Straub and Lautensdilager working with 
‘'gasoedema toxin stated that it ‘'bad an action 
Cke that of digilalb on the bob ted frog s heart 
and that thb tetnn was blocked by ■ntli nrln " 

In our experimental work on gas gasfrene In 
dogs, we have seen that the diseased imasucs have 
letarned loan approximately normal state In dogs 
which have re co vne d following treatmenL The 
Ulcrature records repeated observations of skele- 
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FIf. 1 Hart mucb X167 liwwio^ reUdTtIf •evert 
cmiwet. Dof No. A ij 6 (\8oi) Thk doj wm 4 control 
vhKn bad been mocolated With a rntr»r^ Attire (No. 1) 
0^ |M gangrene ornnUmi. Tbe animal toccciDbed irithlo 
i> hmra aXter It had been Inocnlated. FT«rrrfn«rtnf> of 
^ heart inuKie reveakd tbe pr ea eftce of ardUng, 
hTahalcatloo, and (ragmeziutko Pallor of tbe ondd b 
ilw aeen. 

tal muide regeneration In cases of typhoid pneu 
mania mjunes, tTonnds Infections, and invasions 
by tumor*, et cetera Forbos gives a careful re 
vtew of the subject of sLeletal muscle rttcticra 
tron. Volkmann believe* that undisturbed sarco- 
Ictnma is an essential requisite for the proper de 
velopment of the regen er ation of the muscle fiber*. 
Eapenmental reg e n er ation was produced as early 
as 1893 by Kirby Olafson has produced eipierf- 
mental regeneration in the skeletal muscle m 
l amb* . In re%ucwing«our nncrosecUons he found 
that the regoieration as seen in his animals com- 
pare* with that seen m skeletal muscle which has 
recovered from gas gangrene. Forbus presents 
evidence that regeneration of cxperimcntall> 
destroyed muscle is apparent!) total without scar 
formation. 

Experimental A large number of dogs were 
used in the study of the therapcuais of gas gan 
grene. The patholograd matenal was studied m 
96 of these do^ Twent} six were untreated con 
trul*. Fort) three rccci\TKi one or more Iherapeu 
tic agents. 

Healthy adult dogs were inoculated with a 
uused clostridial infection- Untreated control 
dogs were inoculated either with the mixed mfec 
boo or with the individual clostridial strains. The 
u*^aniains used were Clostndiom wtkhil Qostnd 



Fit a Heart nmicJe, X JiS?, ihowiog nf ganlnng necroiia. 
Dog No A IJ5 0^8710) Thii dog was ujoculateti with a 
fnhrri culture jNo. 1) of gas gangrcM organisms. Tbeapy 
consisted of sodhim uid antitosia. Dog died 

le days after loocuIsUon. Gastrointestinal tract was iiBed 
with bkndy fluid and numerom ascands. Section shows 
•ome of muKle Oxn swoUes with Ion of itiiatioQS and 
oocki Uoiuxnidear edb and flbroblsso pr ea c u L 

ium sraticum, Gostndium novyi CHostridram 
sordellit or a mixture of these four organisms plus 
Staphylococcus aureus (mixture No 3) The moc 
ulum, carefull) prepaid under ngid condUKms 
and standardized as tmlformly as possible, was 
|pt>wn m a Douglas heart infusion broth contam 
mg chopped beef heart. The method of inocula 
tion was the as previousl) described b> 
Dowdy and SewdL 

Tbe definitive agents for therapeusa were so- 
dium wlfadiazine, pcmdllm, pQl)*YaIcnt gas pm 
grene antitoxin,' or combinations of these agents, 
adimmstered Intravenouil^ The dosage is mdi- 
cated for each group studied (see Tables) Sodi 
am sulfadiazine was administered so as to main 
tnin as closely as possible, a continuous blood 
level of 15 to 30 mflligrams per cent for the 
periods noted m the charts. The drug content of 
the blood was checked at frequent intennls. The 
therapeutic results of the \'anou3 methods of 
treatment will be presented in a subsequent paper 

Autopsies were perfocmed on represenUlrt-e 
animals selected from each eipcnmental group as 
goon after death as possible. Most of the reem 
ered dogs were killrf by intraiTnou* nembutal 
and chloroform All of the orpins except the brain 
and spinal cord were examined routinely The 

>tadcr)>'i ptaUfmlnt 
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SXJRGER\ GYNECOLOGY AND OBSTETRICS 



> Lner Xtb^ ibovint foc«] lojory o( ibe Im 
i-yP*. Dof N A- o6 f\8j475 Tha oxitrol <lac «• 
mocuktfd til oand oilnrc ) ot C** (ucm* 

oTfUMoH. Dnllt o te un c d 4 bacm «/l(r teocuUikm. 

Ki>eriMC(7ik KrttoD moiit carVcd nfurinumt ol 
Ibt uiMiaxit th rrd Uood cu rpw Jr m. Tkmli re 
c&lnl a)^rr]r t the ecQf t tbe ceanl portkm td Um 
UmIci. 



Fi(. ^ Littt M crmntrin (oca* ot 

DtcTob. DofNaP ailCVMij) TU«d^ MinccuUled 
tb Bind caltan (No. ) o( fu nofmc om«Uw *ad 
*• ueetrd «(tb todjKo MUacLisae end peskHEa. 
RmncTj «u Mtisltcion Tbi ulmal u tacKfictd 
<fa7««llcrtaoculatloQ. S ete the nrcr wl* of Berr crtt*, tbe 
•niUead cknscic biUmnton eeO*, eod lb« ibnbhtit, 
Intmdtal tdcau b wm In oiber pcrtlae* ot tb* Irrcr 


braia tod fpmal cord mm ftadjrd wttb orfutht 
rvfaluin4dagsd>'m£olthelQf«ctkn. TbecpuuJ 
vu d«mr did not fed Out ortre tuu« 
duutga men (ufidest ia then muioul* (0 mar 
not ipedal tumioff technk[ae« whkb are Decrm- 
car) to brm; out d^Qed diaogea. Nerve buo 
dies ctudjed by ordinary benutoT^Uo aod eoco 
ftahs tbomed do otm^ rhangea e^'en ihooffa 
tome were seat bi tbe nudat of Um ana of arx-crc 
muade neooais at the dte of huculalion. 

The tonrcs aod orjans of tbe bod> most te 
volvcd were the Inoculated auuda vUh tbcu 
rnmnoding atructurca, and the heart and the 
U\-cr These wQl be discussed under tbe beading 
of each cjecial group. The other orgmns revealed 
DO sffnlJicaiit cbangea. Tbe kidney's remained 
remanabl\ free of ari> algnlficant pitholagKal 
changes in both the treat^ and unlieated ani- 
mals. 


Tbe pleural pencardiaL and peritooeal cavities 
contah^ tbe nonnal small amounts of dear fluid 
and thdr turfacei were smooth and glstefung. 
The only eiceptsxa mere the pleural cavities £ 
those dogs havuig an aaaochted secoodar^ broo- 
dtopoeumoota of streptococcal or staphrhxoccal 
uklu. In practlcall) all initaDcei the hiagi re- 
matned pink and tir-cootaml^ Tbe spleen vas 
rard> enlarged or famJwd. 'Ihc gastrointestinal 
tract was normaL Tbe pancreas remained intact 


aod Twealed tto cross or mknacoplc leskos. Tbe 
tdfcmls were oT the ustnl sue, creom-celored 
firm and free from laioni. Tbe male geoitala 
were not involved, Tbe testldes were free of 
m 'oh'emenl ibcngh fretpcfitlv ooied in doae 
prodmit) to Kv-ere edema and necroaism bleb had 

£ read (rocD tbe inJlbJ site of inoculatlcA Two of 
e females had te^•eTe endomelnlis, apparently 
unrdated to tbe dotlrldiol infectlou. 

No ihroroW mere seen ta the vascular sjalem 
and the esdotheliuiQ remained smooth and glis- 
ten tng 

Tbe lb>Told glaitd remained small tn tB dogs. 
It was finn and nco-inflamed. Tbe lymph nodes 
were not enlaigeiL (One doc had a colncidenlal 
generslked l>mnhc3sareoma ) The bcsie marrow 
appeared normal b tbe grosa. Only 1 dogs seemed 
to be anemic homr\Tr ao bkod stndlcs irae 
carried out 


In the folknrlng dfscussKO, it wQl be assnmed 
that the oran* not mentioned were found to be 
oocmal or Md imfcnificant changes. Only tbe 
Inocnlated site, tbebeart, ll\-er and kldncja will 
be considered b tbe tables. 

Tkt iBoadeUJ ri/r (right poaterior thigh mus- 
cles) aod tbe areas b close proviiiut\ were usually 
mcatly fwoHen by pockets of gas or tm-ere edema 
In aocoe dogs the gu was Dot^ b tbe form of tb> 
bubbles tbreugbwt tbe tksoes pirodudog the 
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FTg. 5. SkdcUl muKle, X68 at tbe dte of Inocnlatkm 
Kilii a miied culture (No a) ol gaa gangreae orgamanu 
Dog No. A loa (\854t) TUa cootr^ <kig died a7 hotm 
after It had recdred ibe Inoeulatioa. There are nantCTOQi 
crythrocytei and much fibriu. Era/nioatloQ reae u la that 
the muade fiben are atrophic aod hnlloUed. Tbm o^ei 
are loat. Edema, irtfLammatory edit, and pocheta of gaa 
are lenL 



Flf. 6 Shdetal moacle Xad; at the ilte of Inoculation 
aith a mUtd culture (No. 1) of w gaugrene orfaruams, 
aborrlag rTpelr Dof No AT la (\8674) Thw^y oacd 
aodmm auUadlailiie, p fenldlPn, and antitoxlEu Recovery 
aatialactory and dog aamhetd 15 diya after moculatioQ 
N e merwa acute and chroede laflamroatay cells and hbro- 
bUfU prtaent. Large CFval muscle celb are growing and 
devdopng new nudef and ahow muade itaiatlooa. 


appeamice of a fine sponge. The edema of the 
muscles ennamed of a disuse dark red serosan 
gulneotis fluid The muscles were mottl^ and 
necroUc. Often large pockets cbntainmg a dirty 
my pus mired with pieces of necrotic tosue wore 
lOQJid In some of the control anlmab survnrtng 
lon^ than 36 to 48 hours the muscles were en- 
tirdy dcstro}’ed leaiong Intact the akm blood 
vessels, nerves, and strands of dense connective 
tissue. The necrotic process stopped at the attach 
meat of the thigh muscles to the pdvia. In a few 
ammals the abdominal muscles were edematous 
and mottled with red 

ilicroscopkallj the diseased muade appeared 
as a difluBc mass of fibnn and degeDeraled red 
blood corpusdes. Only remnants of muade fibers 
remained aurrounded bv connectne tissue and 
on extensive mterstitial edema. Many of the 

Tire PATDOLOQlCAL CHANGES IN IJNTaEATED 
CONTROLS SEE TABLE 1 


lAltcUiM %tr%i it doc* 

QcatritEam wtfchil (Closlndium pcrfringctts) 5 

Clostridium scptloun 3 

Oosliidlam oovyi j 

QottriiEom iordellll (Ck*trW!am UrermenUm) 0 

Mixed lafeclkm 0t g 

ToUl >6 


Oot/idlmi] vekhil, daptikbinD Mptkum DottTMjoin 
twvyi, Qostrklium sordedl, plus Stxphylococcui coma. 


muade fiben showed a loss of nudcL Bacilli 
were often present and iwndl pockets of gas were 
seen 

The heart was found to be dilated in most of the 
npimaJn examined post mortem- The walls were 
moderately thin and theponetal pencardhim and 
endotheliid linings were smooth and ghstenmg 
The pnpfliaiy muscles and cords and the valves 
wrre not remarkable. Some heart muade changes 
were present in practically every instance These 
changes were scatlcred throughout vanous parts 
of the heart musde and since the entire heart was 
not studied under the microscope we must assume 
that lesions were often missed The pathological 
changes consisted of areas of moderate to severe 
fragmentation of the musde fibers with swelling 
loss of stnations, pallor fine and coarse granular 
degeneration ilany of the fibers contain^ round 
dear vacuoles. The nuclei showed little change 
except in rare areas of frank necrosis. Frequently 
there were seen scattered areas of Zenker s Vaiy 
degeneration of the musde fibers. This consisted 
of nyalinired areas of musde which took either on 
eoilnophibc stain or a blue stain Marked \'ascu 
lar engorgement with red blood corpusdes was 
common Some tiny areas of early necrosis and 
sei'cre edema were found In dogs which had 
rcceiiTd tbempy these necrotic areas were seen as 
small foa of chronic inflammatory cells and fibro- 




bluts with early cignnuatton. Cardhc oervc 
bundles were often teen and were found to ibow 
no significant changes. 

r£t /mr In all ImtaDces was markedly enlarged 
with red blood cocpuKles. The alnttsofds wer e 
peatl) dtsteDded and tbe central portions of the 
lobnlcs were oftm so distended with red blood 
corpoides that the li\-er cells were flattened and 
destroyed. Small areas of focal oecrotes were fre- 
quenL In socne imtaiKes the liver revealed Berere 


generalued damage as evideoced by marked m- 
lenlltlil edema and brge areas of esriy necjoiii. 
The cells were swollen and their nuclei pak. 

Some of the liver ceils contained a lorn vacuole, 
which Was presumed to be a giobule of iat. These 
are teen in non na l dogs, but are believed to be an 
Indkatlco of socae damge to tbe metabolic proc 
easof tbcceO. 

rike Ktfary contained no notable lesku. Socoe 
Udoeya showed doody swelling axuj others con- 
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TABLE IL— DOCS INOCULATED WITH MIXED CULTURE Na 2 AND GIVEN THERAPY AS INDICATED 



Uioed tubules which were fiUed with a gmnu ous fibroblasts, and new dense connective thsue 
lar coagulom. In some the blood vestelB were was being laid down. The fibnn and red blood 
engorged with corpuscles, but neither necrons corpuscles had dJsappcaretL The empty network 
nor hemorrhage as seen- of conneetK-e tissue between the onginal musck 

fibers contained Urge which were eosinophilic 
THE patholooical CTA^ocs IN TREATED coaudned a single ■TTiaJl o^•aI nudeus. Many 

of these cells had b^un to grow to enormous siie 
ilosl of the treated dogs recovered from the gas and devtlcped a itnated cytoplasm as well as 
gangrene and , m general the Inoculated several noucL This appeared to be muscle re- 

sile showed remarkable repair of the original se- generation or replacement of destroyed muscle b) 
\erelj muscle, ^me of the InocuUted new musde fibers. Although the inoculated mus- 

th^hs were practically normal in gross and micro- cles showed marked dhlntegiation edema and 
scopfc appearance. Howe\*er the> showed micro- areas of necrosis before recovery they were re- 
scopk manges Indicating obiioui severe damage placed not by m a its e s of scar tissue but by muscle 
earlitt in the course of the disease. Microscopical tissue to that m some dogs the muscles assumed a 
1> the leg riTuicIes were filled with acute or chronic normal appearance Further studies of this proc 
Inflammatory cells, or both There were numer css are bemg carried out The muscle Cbm which 
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TABLE m.— DOGS OTVEN THERAPY ALONE WITHOUT INOCDIATION B\ CX 03 TRIDIA 



t> tlU tWi h M bcMpUiMltT b«li 


tuTe been partitBy destroyed bv the dhmw coo- 
tafn mofB nudfi 4re usasuy se en In normsl 
rmnde. Tbese mtdd were sbo luger thin tidie- 
Ul miTscie nuclei 

Freqaently the tUn ov e riy in; the frwcobiterf 
tbtgh was necrotk ind hong k»sely am the thin, 
itrophk nnadci. The lit^ wu cleaned sob- 
cotiiKOQS tudbi and all con n ec t lvei tissue cover 
ings. The red mitsck shone throogfa a very thm 
bytr of fasda. Each indlvklaal m^le lay aepa 
ra!te and moved fredy 

Tkt kmrl showed oedy an octjiiIitoI area of old 
DCCTOsis with good ocgaolntkKi. Some fragmen- 
tatke with acattered areu of hyalialmtkxi was 
noted. Those dogs dymg in cpite of tteatment had 
■s e r ere amUac fragtutatkn, hyilfnlntlnn, ede~ 
mx, paBor loii of striatiorLS aixl maft,ed engorge 
merit of all the blood vesels, opeciaQr the art^ 
oks and vesmles. A few of thw annia,la had a 

fiTmpUi*«rtwj OOC Diy PO^ 

to late that the cardkc dimage ta these fatalitlfa 
was a remit of the actloD of the tmia whkh araa 
formed prior to the bstitutloG of adequate tber 
apy ih^ enoogh growth of the organism bad 
ocen n ed to cause severe necrosis at the bocolated 
she. 

rk< U«r in general was rmdaniagecL The cellt 
all appeared filled with “foam,” whfch apparentlv 
was pycogen and fatty compoaDda. The cw 
walls, thrir Dodel and their dM »Tirf shape ap- 
peared normal The slnnsoidi were moderatuy 
ai g uig e d with red blood coroa cl ea. Some of the 
Urert had chnnpa of chronK (nfiammatocy celk 
aixl fibroblasts ^th argnnlxatkci, hidicatlag that 
damage bad been done m the past aixl thaUt had 
been cheeked. 

TIu kidHty showed do ri gntfifnt 
as a remit of the disease or of the therapentic 
agents. 

The foUowing antmib were all inoculated with 
pitied culture Na a They were treated by the 
use of pwiW-iTIki, todrurD mlfadlaaioe and aoU- 
tozln, as 

^_vr Peridnim oLon* (Table II — A) One dog was 
stndled. This dog dl^ 7 days after inocolatkcL 
It had some changes and the leg showed 

hfalhrg Some Ihrer necrrisis was present 


2 PixidUtn uti seduow mf/adusbu (Table 11 
— B and C) Ten don have bra stodlcd. Elrtt 
were idUed 10 days fukrwing Inoculaibn. One dog 
abowed severe fragmentatiao of the heart rnusde. 
The heart no in the other nntm^t« 

One had many ■mil areas of dccto sI i in the Urer 
One dog died 7 days foUowing Inocnlatiaa. This 
anhnal DnmCTOOS ^ foOgi hi thC luDgS 

mnsfng se v ere broochopnramnnia- The other 
orgaia were intact One dog died s8 honrs after 
tn^Urion, There was a marhed reaction at the 
site of the Inru-olatlort- This dog had severe car 
diac and liver da range, and bronchopoeamonia. 
In aO of the r *^'Tr vyTe«f «nlm«l« the inooilated sites 
were weQ healed tad no kidney changea were 
present 

y. PoueOiinUus tedium nlfadUaSMt ftms tnit- 
uiim (Table II— D) Ten den were stodled. 
Seven of the dogs were killed within xs to x^ days 
after loocnlsticriL Only 1 of these doa ihond 
significant cardkc damage. The foocBlated ihes 
were well healed and no changea woe ira b the 
other organa One dog died 10 days after inocola 
tlco and It showed severe edema and focal ne- 
cnads of the Uver The heart nraade had gnaU 
areas of bjtlinkatioo. The Inoculated site had a 
lam abacxaa 

Two of the dogs dxd within a few ahuttes after 
being given intravenous dostridkl antitoiin. An 
astnp^ was dose Immediately after they stopped 
breathing and no pslso was felt The aondcs were 
■tlD contracting feebly indicating that the nerve 
bandlea of the heart were cot disturbed. One dog 
had moderate cardac changea. There were no 
changes m aOT of the other organs and no thrombi 
were seoi. Yhe luMS bad tiny emphyieinatcns 
blebs througboot Inus, death was probably doe 
to anaphylactoid shock. 

4, S«diKM xvijadiatint Art* h*nn a/Ur inaada- 
tien (nr iou) a^dlUiia tmtht kaurt afUr im- 
Mifotim (Table IV— A) Nine dogs were studied , 
aO bat s were HUM after 10 days. These showed 
that the Inocnlated sites bad le cd ve J severe dam- 
age bat were bdsg repaired. The dkease was 
under cootroL Tte heart kiowed only sU^t 
changes b t dogs. Three dogs had «rn»fl foci of 
necrc^b the 11^ 
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The nntretted jhoired exceflent recov 

aj of the loocolated site. Id mc«t iostUKCi 
cajdltc duDue tu pmmted. The liver ic 
edved cxdy rmpar bjniv in mat <kigs. The for 
■ntmaT* dying u a resolt of the hifectke deq>lte 
thenpeotk measora rereaied cardkc dermgt 
and cccnplkatkm. The tidneyi tctc untUaed 
br diaeaM or therapy Twodogtdiedananapb- 
yUctoid death presttnably trocn antitoxin therapy 
Hat aathorida agree that death in doftrhuaJ 
mfe cti oo h trerV- in nature. Oar expertmenta) 
studlea would bear thia oat The meoiarriam of 
death ia not agreed npon by the variooi wiiteia. 
Oar atudka indicate that, with the cxceptMo of 
the local site of the Infection, the heart ixkd Ihrer 
(in the order ccamed) are the argani moat fre- 
quently atkl moat tev e rdy Invuived The rdle 
liver damage aa a canae of death in oar animala 
cannot be hilly crahtated aa blood d>emlauy 
ttndjg w er e iMt dooe. No dednite kidney damage 
coold be found aa a result of the dlsesae or the 
treatment 
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PRIMARY CARCINOMA OF THI E\T RCMIl \ 

HAROLD M CLARK-E, M D St Ixniu, Mmoun 


A STUD\ of pnman carcinoma of the ex 
/\ trerrutx seen at the Barnard Free Skin 
/-A and Cancer Hospital from 1935 to 1940 
jL JL has been made, and the results of 
stvidy are presented here 
The senes comprises 314 cases, which is 4 per 
cent of an estimated 5 000 cases of skin cancer 
recorded at thU dime during this period Of the 
314 cases m onl\ 15 per cent was the lower ex 
tremit} affected as compared with 85 per cent for 
the upper cxtremltj 'Hvis ratio is comparable to 
that found b> other observers. Of the 18a cases 
of upper eIlrtTmt^ carcinoma 132 occurred in 
males and 50 in females, whereas in the lower ex 
Ircmit) there were 33 cases in males and 9 In 
females. The lesion affected the ncht cxtremllx 
in 94 cases os compared with the left m 88 cases 
the nght lower ertreralt\ in ^ cases and the left 
lower extremity m 17 cases. Tm IcsKm of the up- 
per extiemit) » dehnitel) ooe of ad\*anctd age as 
the maximum incidence occurred in the group of 
patients 70 >'ears of age or older This is In con 
irast to the maximum mddeoce of cancer else 
where (00 the akm) as then the moxtmam 
mddence Is found to be m an earlier age 
group The Inddence of lower extremity cor 
daoma ts greatest In the group 50 to 60 v'ears of 

In the entire series there was but i negro who 
had a primary caremoma of the extremit) ~a 
squamous ceil lesion of the leg This 1 case is not 
a true indication of the frequenc) of the disease 10 
negroes in general as negroes comprised lew than 
S per cent of the patients seen In this dime. There 
a some Indication that the Inadcnce of skin can 
ecT on uneiposed portions of the bodies of Heroes 
does not differ remarkablt from the Incidence on 
unexposed parts of whites. 

On the upper extremit> as in other senes, the 
preponderance of lesions occurred on the dorsum 
of the hand. There were 150 lesions of the hand 
i4ofihearm and 9 of the fingers. Four of the lower 
extremity lesions occurred on the toes, 6 on the 
foot and 33 on the leg 

In general the various precancerout conditions 
which have been known to precede cutaneous cat 
cinoma apply as well to eitremil> camnoma K 

Fraa Utt »ervfct of D W E. Lrifbtoa. Binurd I w Ski 
»*lC»jKerHo*piUl rh- trainee o< C octr 

Iiwttoait 


classification of etiological factors has been ofTcml 
hlason as follows 


I CsrelnoriM hiisns Id conrteclion aitb trauma or 
irrtutko 
a. Imdiaiioa 


\ r») 

Rufiiun 

Solar (tucfi ta eictnnUbed b> *cnik Lerato^^ 
keratoses In sajlon larmeri. etc ) 
b ChcmKal {rritattem ntemal (ex ta anthn 
pitch, etc.) 
internal (arsenic) 
c ChrooJc mechanical imtation 
d Scar llnue irritatioo (burn tear ni^eoaUv) 
e IrritaUoo from a stnxW traatna or ch oni (n 
tioft, lypJrilitic oSerr rancoae ulcer etc 
(t Careimnta arttias in soow previous sUn lumor 
111 Cardnoma arifjQg Irom normal sUa 


Inthisdinic serving large U a rural population 
a great many cancers wint occurred as a result of 
exposure to solar radiation for example m farmers 
or patients presenting sailors skin. Of the 183 
miienls with upper exlremiii lesions, 72 gave a 
nistor^ of being farnicn or had been engaged in 
outdoor occupalions <9 exhibited or gave a 
bistorj of pre-eiisting keratoses and 50 had al 
ready either expenenced or subseouenth tie 
xtIoj ^ another cutaneous cancer rhu high in 
ddence of multiple lesions has not been noted in 
other studies of the subject 
The histones studied gast few clues to other 
etiological factors. No {latient devclopeti car 
anoma as a result of x radiation a relativcl) fre 
quenl etiological factor in man> clinics. One 
raticnl mve o brief hlilor> of working with tar 
Five pQtienls ga\T a hbloo of “ single trauma os 
the etiological factor On the upper extremitj in 
7 cases careinoma developed In old scan and on 
the lower extrerail) in 4 cases carcinoma oc 
curred In old scars, one of them a bum scar No 
definite mechanical factor os a possible cause of 
the lesion was found In this aeries neither was 
chronic irritation an Impwrtant factor In none of 
the cases was carcinoma found in old ostcomjcii 
tia siauscs, sites occaslonall> reported b> other 
observers. Arsenical keratosis has been conshlercd 
u an etiological factor 14 of 313 cases of cx 
ItetmW carcinoma reported b> Tailor Nalhanson 
and Shaw were preceded by arsenical keratoses 
Although it Is not an uncommon finding in other 
clinio, epidermal caranoma dcvcl(i])ing on tiie 
hp»t» cJ arsenical keratosis lias not been seen ell her 
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in the nugktl or dernutolognl depoitmeou of srtfL Immedkteiy If the leskm wu deen or after 
thh hoapftaL There wu but i cue of cotaneoua a ■oltable bed of ffrannlatkiiis had been eitab- 
f ivTM- vhkh devckped In a Inpu acar but thb Usbed when it had been necomy to ruort to 
cancer wu not of the ettiemlty Lapotuapce- cautery There have been oeily 6 local rtcurreiice* 
cnraor of cancer it alto a more frcquoit hitdfaig m foUowing local exdficm in this aerlca. One fatal 
other Hj pW. MtmdeleiQ in a aenei of * JS 7 cases outcome followed local rtcurrence, and In i case 
of Inpoa, reported 83 cases of cancer TV oevekip- the second operative efiert consisted of an am> 
ment of cancer on a pre-existinj benign lesoc wu putatloc. Five of the locai leifans were treated 
not definitely demonstrated in any of our cases, by radhrm with 3 local recurrences resulting, and 
but in 4 patients the very long history (so yean) r {esfen treated with x-ray promptly reoirred, 
soKCSted this etwkgKal factor VMth more adequate douge and present day 

dkgnosing of entaoeoas cardooma offered methods of nuUatJoc, however x ndhtktnihould 
littk dlffim lty Almost invanably it wu made five good rcsnlts in superficial lesions, 
on examinatlCT of psUlent The pmatce of a The critmoc for ampatatkai, wrth rare cxcep- 
mah^oant lesloo de velo ping in a chronk nicer or tlon, wu fixation of the lesioa. The site of am- 
old mas tract wu not so readily determined in pntattno, when it wu required, wu determined 
some lntj«nrr* ui Infccted epithdioma closely re by the requ li ementa of aatlsfactoTV mai^ and 
•emblcd a granukma. In cases a btop^ wu gi^ funetton. If there wu dinical Invorvement 
made to »gf»hB«h the diagnosis. ^ the epi trochlear or popliteal space, the chosen 

The maLgnant ienon of the extremity is usnally site of amputatioQ wu above the elbcrw or the 
a squamous cdl cardnocna. Tbere were 161 such knee. In s patients who had exten^ve axQlary 
kiioQi of the upps extremity u compared with Involvement, with fixed nodes, tbouldcr ginOe 
18 bual ceU knaax. Tbere vrere cxily 3 basal ceO ampntatfom were done. One of these patients 
UuDon of the Icnrer extremity and 18 squamous died after operation, the other died b i year of 
celllesiont. This atioh ao( sc rariam mtb that cardnomatosis. 

foond by other obeerven. The basal ccU ksioaa The prone haadlint of the lymphatic drahuge 
develop at an earher age than did the aquamoos nreas of the ej t /i»mHVs is the most perplex!^ 
cell tomorv There wu ooe fweat fliad caidoMna problem ofiered in conneetkci with the tieataecit 
in this aeries and one bajosquamoui cell lokax of camooma of the extremity In gextenl, Jt nay 
The neat maionty of the aquamous cell tomon be said that in thia aeries iyioph node dlssectioos 
have been of low grade raalIgnarKy lathlsatody. wtn not done onkastheR were clinically involve 
there were but 4 iesfoos wUdi could be daedfieo nodes. 

u Brodett group ID and one in the iToup IV in this aeries the analyTia cd the lymph node In- 
dassifiicaliocL All other aquamous col ioioni volvexoent b as foDows in 14 patients of 136 with 
could be dasatfied In etlher group I or group IL upper extremity bskets which could be followed 4 
Low grade maiignancy bu bm touod qiajactcr ytara or mere, the lymph nodes were noted u 
ifiig of caidnoma of the extremity in other iw* being s centhndcis or larger when first seen in 15 
ports 97 per cent were group I or 11 fn DcBell patlCTUs they were be t we ai r and 1 centhoeten 
and Stevenson a aeries. and in the remaining 107 they were ertber oot re 

The treatment of aB but 7 of the local leakras corded as bring pnlpablr. or were iem than i 
wu Surgical and consisted of eiho local excbkn crntiineter in sue. Ol thb otter greup 6pstieots 
or aaputstkxi, deptpding on the extent of In- subae^ently devekped aaipfdocs asUary iHides, 
volvement. In general, the dedska to pa foi m and of these 6, 3 padxnts nbseqaentlj of the 
an amputatioD rested upon the amount of fixation disease. Two of these 3 patients were not faithful 
of the lesion. Even though there wu divfcMis re- tn thdi check-up visits tt the dmlc, and when 
glonsl lycoph node iaTolTement amputatfoa wu ther finally pr es ented themsdvei for operaticcL, 
not done if the local leiloo wu not fixed. Extm their nodes were betwe en 5 and 6 caitimeters In 
five saperfidsl leskms have been locally nrbed tV greatest Hinvr m rm aitd were jpartislly fixed, 
with good results, and 00 several occaikiQS,teskos The third cue bad a prompt axlQiry dhsectlon 
which were only slightly fixed to the underiying when It wu noted that the axUUry podci were 
atiucturcB, were locally exdsed with resuhlng core, enlarging. He had a Sroden’ group III lesknaod 
These btter types cd lesioas were excised with died of gepersllsed csroncanatads In a years. In 
cantery It wu also the practice to use the the group with nodes i to r centlmetms in liae 
cautery for sloughing, necrot^ Infected, ukerated there were 5 patienta on whom ixIHary (fi»cctkins 
lesi oT ts. If a defect wu not amcnahle to immedi were done. Only 1 of these 5 had positive nodes, 
ate ckaoro, the defect wu covered with a split and b thb patient the nodu were described u 
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ftony hard and were \’cry auspidou* cluucally In 
the third group 8 were objected to anUaiy dis- 
Bcction and of th»e 7 had pontivt nodes. In a 
uillary dissection was defenrd to a second stage 
because of debflltatioa of the patient, and subse 
quent to the removal of the primary lesion the 
nodes subsided and have rttoAtned nonsuspidous. 
One refused operation i was conoide^ m 
operable and a had ertenshre fixed nodes and 
were subjected to shoulder girdle amputation. 
Of the entire group only 6 pallcnla who were 
thought to have no nodal involvement when first 
seen, subsequently developed nodes which were 
thought to be cUmcally positii'e and of this group 
only 4 actually proved positi\'e. Three of these 4 
as pointed out, died of the disease. 

Of the group of lower extremity caremoma (3a 
cases) < patients had nodes r ceataneters or 
larger when first seen 3 had nodes between 1 to a 
centimeters, and the remainder had nodes 1 
centimeter or leas. Four of the 5 with large nodes 
were subjected to inguinal dissection, and all 
proved to have positive nodes The nodes of the 
fifth patient auteided after removal of the local 
lesion. One patient with nodes between x and a 
centimeters was subjected to an m^inal dissec 
tion which revealed positive nodes. Two patienU 
with stony hard r centimeter nodes liad inguinal 
dissections but their nodes were negative. An 
expectant attitude was adopted regarding the re- 
mainder of whom one patient subs^uently de 
vefoped clinically positive nodes. Tha patient 
deferred surgery for g montbs after It was ad 
Vised and died after operation of hemorrhage. At 
operation the nodes had been found to be matted 
and firmly attached to the femoral vessels. 

It may be said then that Jo this scries, 4 pa 
ticnti dW who might have been saved by domg a 
prophylactic' ncSe dissection Ihls statement 
be qualified by the Information that 3 of 
the4 patients were unco-operative retuming to 

the clinic for check up so that surgery was de 
ferred beyond the time when it would ordinarily 
be recommended 

No iron clad rule should be adopted in regard to 
the treatment of axillary or inguinal nodes. For 
n»st patients the concept of pOTormmg axillary 
node dissections only when enlarging or per 
sistently erdax^ nodes (L c. nodes which remain 
enlarged after the removal of the primary lesion) 
ate present would seem to be a good one. The 
pauc duration precursor of the lesion and 
the age of the patient are factors however that 
should be considered when making a decision re- 
siding the treatment of the Umphatlc drainage 
•rtas. It would be reasonable lor example toper 


fonn an axillaTy dissection on a relatively young 
individual with a fixed grade III lesion of his 
hand erven thou^ no nodes were palpable. It fa 
also reasonable to perform axillaiy dkwjctlons 
regardless of the clinical state of the if 

there is epitrochlear involvement 

A more radical attitude may be adopted regard 
ing the treatment of mvolvement of the inguinal 
n^es. There appear to be good reasons (or this 
First the percentage of inguinal lyunph node in 
\olvement m our senes was high as compared to 
that of the upper extremity Six of the 72 cases 
which we were able to follow satisfactorily had 
positive inguinal lymph node involvement or sub- 
sequently developed it. Second the prognosis, if 
ingumal lymph nodes are mvoK’cd is very poor 
aa demonstrated m the senes of Taylor Nathan- 
son, and Shaw and m our own senes. Third 
lower extremity caremoma occurs m a younger 
age group and more radical attempts to wadlcatc 
it are justified. 

Many surgeons have adopted a conscrvati\’e 
attitude in regard to the treatment of lymph 
node involvement, ue they advae node dis- 
section for persistently palpable nodes. Stil! 
others present figures which art not quite so con 
vindng as to the value of the conservative at 
titude. Taylor Nathansen and Shaw report 
that axillary roetastases subsequently developed 
hi 1 1 per cent of 1 54 coses with nodes leas than z 
centimeter when fim seen. Pack has stated that 
the 7 A per cent of patwnls admitted to the Me 
morial Hospital with epidermoid cancer of the 
extremity, without e^^deDce of regional lymph 
Bodeinvoivenjenl subsequoitlydcv^opedlymph 
node metastases. It must be remembered that the 
senes at the Barnard Free Skin and Cancer 
Hospital with the exceptions noted is composed 
of malignant lenons which had as pcrcursors 
sailor s or senBe keratoses or the fesloas de 
veloped upon pretuoualy normal skin There ts 
some indiaiion that such cardnonm of the ex 
Ireniily that is, carcinomas which ba\T os per 
cursofi sailors skin or senile keratosis, arc less 
malignant than those which dcitlop on certain 
other ctlologkal bases for example In Ta\l<jr 
Nathanson and Shaw's senes, 30 per cent of the 
cases dc%*eIoping in bum scars, 30 per cent of 
those dc\Tloping m varicose ulcers (a compara 
tJvdy rare site of extremity cardnonn) and 21 
per cent of lesions dev’cloping as a result of ar 
lenicai keratoses eiblbilcd lymph node metasta 
SIS. Handlet odvisct radical reroimil of lymph 
nodes in all cases of roentgen caremotna so fre- 
oucntly did be find that lynrnh node mrtatlaiis 
dcvTlc^wd fro® roentgen dranomo. 
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THE ULCER C-^RCINOMA 
PROBLEM OF THE STOMACH 

B ecause man) surgeons hA\T shared 
an indomitable conwction that car 
' anoma of the stomach is relatn*el\ 
CQfable b) earl) resection cures m the tenns 
of Imng and wdl ttco 6\e ten and evtn 
twentj )*cars foUownng operation haA-e been 
reported m increasing Y-oIumc from man> 
dimes This accompUshment and the pros- 
pect of increased saU-age m the future are the 
result of two factors a progrcssu-c reduction 
m opcratiNt mortalit\ and a progressive m 
crease m the number of carl\ resectable cases 
The former is for the most part an accom 
pUshed fact with surgeons of brge cxpcnencc 
in this type of 8urgcr> Thus until some form 
of treatment which offers more than surgical 
resection is forthcoming prioress Trill result 
pnncjpalh from contributions which will serve 
to shorten the mtcrr'al between the incqition 
of the neoplasm and the rccc^ltion of its 
prcvmce Rv the word mcqition it is in 
tended to impl) the not improbable dcTTlop- 
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ment of a means b> which the presence of neo- 
plastic tissue can be detected before it gi'^es 
nse to symptoms At present progress will 
depend upon factors which tdll shorten the 
inten'ol between the onset of sTTnptoms and 
the recognition of the disease These factors 
concern rnainl) medical and la) education 
Compared to this potential source of benefit 
the sftlY'age to be dcru'cd from such future 
contributions as will clTect a further reduction 
of opcratrvT mortaliti is insignificant 
The dela> m the recognition of carcinoma 
of the stomach has been attributed much too 
generously to the patient s mdiflcrence to his 
s>’inptoms and reluctance to consult a pfajai 
cwnu Unfortunatcl) the eMdcnce m the ma 
jonti ot Instances also incriminates the med 
icai profession This is attnbutable to certain 
misconceptions regarding the disease It is not 
general!) appreciated that de^ite e\Tn a\*ail 
able means of diagnosis U is impossible in an 
astonishingl) large percentage of cases to dif 
ferenuate carl) carcinoma of the stomach 
from benign gastnc ulcer This fact and its 
importance In respect to carl) diagnosis and 
treatment has been brought out in the sin 
gularl) Important publications of Allen and 
Welch' and of \\ alters Gra\ and Pnesller 
From a stud) of two thousand four hundred 
and sixt) nine cases of caranoma of the stom 
ach at the Ma)*© Clinic \\ alters Gra\ and 
Pncstle)’ found that thirtx Mien per cent of 
the patients who had operable carcinomas of 
tbc stomach and twent) fiY-e per cent of pa 
ticnts with Inoperable ledons paT-e histones 
that were tipical of lienign ulcer and further 
more the distressing fact that aght\ per cent 
of the patients with caranoma of the stomach 

An M < t nt 
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THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


T he present edWoo oi OiIct* brfain up to 
datf a tndbook wfaldt wu dalfrtea for the 
oie o( pnctit^en tad ttndenti and bti fone 
tlircnfb hltrcc rditknt rlocr Sgi. 'tlK present q 
thor under wbote dliectjoo three edltiooi have been 
pnblitbcd hu lived up to tbe Otferiin tnditioe by 
pretentiof from perao ot l obtervttkn dmlof de 
taiphota oi matt dbettct. Sotoe 780 fnrtiktl en 
tiihs re (rooped in an rderfy mdei and detailed 
vilhro tbe 49S pan* of thb book. 

Notable araonc tbe additlotii m tht* vo( me b a 
chapter on ariatloo tudidnc dealing «dth tbe 
cilecta of high ahhode, high peed, cold andviadon 
tbe human organbm. The todDuoo of mdh oncDO- 
owe dbeawa as omitbertb and phlebotomo* fever 
ahowi tbe Importance of dotoestk fowl and Insects at 
TeetoTi la tbe dtaacmhiatiaa of vinu hdectloos 
SulfoQtmida are given more cottstdention in tbe 
treatmcBt o( ps-ogode bfectkns. (Jnfortnsatdy 
thb book wnt to pren before pevitriTUg becane 
vaAble to tbe medk^ peofeiaioa CDose^entJjfbe 
inlormaUoQ oe thb drug k bcoraplet 
No totbook b medidae b vntten for a Urger 
gnrap of readers. Tbe pruetltiaoen wfZI appredace 
thk work for its ontfomity and high ouulty and 
irOl nloe tbe earefoSy aelected and mformatiTt 
rWereocea. Aa a textbM it «rwdd bare ctnre ap- 
peal t tbe tudent of m ed kitx d lets efiort arete 
directed at encyclopedic compkteneM and oMre 
Ohtstritioaf frere Bted It exa ^ *tD recotameaded 
to all Kenraao B 


TN bb b<sok I ^tcalar Ra^*nsa Ot tbr SrOrmUUi »f 
J- ll*n { Hraftk aW D/amse* Dr AfacaosoD has 
uniquely broo^t tngetber physiological coocepts 
and method* of eamSutioa d tbedrculatioo in tbe 
extrenutks In beahb and disease and has evaluated 
very falrlv bo4b methods and resoHs. Hb approach 
t the prcblcn] h sthnaliting interesting, sacefact. 
and tbe sub}ect matter b so dearly tatm that H It 
easT for the stodent and cffnlrisn t grasp. Tbe 
qnantitsthre methods of ersmltvsrinn an described 
in detail 11 stresMS partioiUrly tW venous occiu 
skn plrthyimocTaphic method oi atodybig tbe rate 
of peripheral blood flow yet b fair In stating tbe 
oecessarr precaubota for carraev and the factors 
llrelting Its nsefolnets. 


'TVaPmtiut w nvm m Utmerrt, Or^mMt wu li a Sy 
Sraila(UK.Btrt UD PKCF.rkt D«^WU>Oatfi> 

^ «m.u aeveoMi ni m unamrt w U DiHma urn 
DiNUic »T Gti* 1 Ahni 11 , U D FACP Oilc^ II TW 
w Fnw. m 4 


Tbe chapters devoted to anatomy physlotogT 
and the nervou control of blood vtas^ cootim 
epftombed essentats which make them ready refer 
eoces (of student od coUat era 1 reading Ilk sum 
mary of qnantitibye proccdores In tha study of 
btood veasu and the rate of peripberal blood flikr k 
osefni and from a practkal standpoint in gencTal 
as« tbe rtv k wer b particnlariy b accord irith hb 
recDmaimdatiao of peripberal nerve block for pne 
tkal purpoaes as compasied to tombar and dorsal 
sympatbetk Uork In studying t emper s hue re 
tpo oses of tbe utremitiet in onhuive and spastic 
vascular dBca«e PeripbrTal nerve block b simple 
and whboot danger Spinal aoestbesia, lumbar akd 
dorsal sympathetic and bnduai pWos oTOcaZn 
bShntkms are technicaUy more diihcult, ascsthesia 
kaa often completely accomplNbed (rmogfat with 
more CJHdeott a d tbe addnf fuformatton rarely 
jusUflea tbe use of the more cocspUcated prcvrdnrea. 

He baa coofkkred the phyiiolo^kal foMtioin of 
logotioo of food, mnue* gestatwo an ik, and 
eflect epos peilpbeial blood flow btercstlaglv and 
quotes otbrr cx^wrinea erterLsivTly before stating 
bb opoctasioDi. 

Pharma edogte gnta, honsemes irmllw , hbta 
mine, cetyl debne preatigmine oeo^Toepluin 
panmnot, paredrine te^cro rTgotamiae tartrate 
renin and angiotoolfi and anesth^ agents are esn 
■idered. and the Utrtature t date renewed. 

Blood flow in abocmal states including meta 
bolic. svstemic. Mood, cardiac and nrarologic db- 
otdess are briefly but axnpbtdy dbauMd cotnbfa 
log their phvwiagfcal isterpretattoo with their 
dCtkal manlirttatioDS. 

Tbe iunctlocxal and organic va^enh disease of th 
arteriesasd vein* and ibervalsatioQ of method* osed 
b tbeir Ue a tm e u t arc dbeosKd In keeping with the 
latest dhiicaJ conceptions of pathology and therapy 

Tbe tyleof the book ben p ring simple compact 
and Its case of reading h gratinring for Its contents 
are such that thev might nave been technically con 
fnabg 

Tbe references at the end of each chapter are ex 
tensive. The book b a great sonies of material for 
stodenti and dmidana Interexted b thb problem. 

BevTU Can SaiTX. 

T he book entitled Eswnf* E*J*cr{ afagy bv 
Jacob Hoflman Is a useful reference work of 
physiological and dmical literatnre b endoerbotogy 

Wnua IoQC*anu«T Iwsnr«« ScrT>aM w m UiiL 1* 
UD Jli^i a 1 liiih I 
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Ap^roximitels htlf of the book b Uken up Kith « 
miew of endocrine nbiiiolog) tccording to orpm* 
•Khfle the second hall is concerned mth cUnical endo- 
crinopath) A third tectkm U devoted to Uboratoi^ 
metbodi and results A bfbltognphy of references is 
tp^dcd to each chapter of each section 

The anther i personal testimonj on eadocrioe 
treatment is to be commended for its honesty and 
conserratisra- WTicn quoting the literature the au 
thor has a tendencj to report the claims of older 
papers Such and such a writer stated that this or 
that endocrine treatment K-as sncctssfuL In this 
waj man> uncorroborated claims art perpetuated 
It IS apparent from a bistorvcal point of view that 
man^ therapcullc tnaU are reported in the course of 
medical hbtorj which later art found to be com 
pletelj irrele\’ant when the true treatment is dla- 
coicT^ Textbooks and reference works hast a 
tendcnc) to cherish these abartkxis and preame 
them much to the confusion of the uninformed 
reader and to the Indefinite cxlenswn of bibllog 
riphles Such compnatlons should be confined to 
m^ical hblorj 

The reviewer has the impreukra that the great 
fields of growth and matnrttton Kas-e been neglected. 
Adolercence b co\cred fn fi\-e pages and no mte 
raatic discussioo of growth appears In an> section 
In the di'cussfon of obesitv tne psjxbosomatk as- 
pect of this cocditioQ b not empt^lied The es- 
trogenic control of menopauu! nToploms seems to 
the reviewer to be nnnecexsarrfv ducounted. In 
ctrtam cava it b defisitelv spxci^c and mnarkablv 
effective 

In general one inighl sav that such a book does 
accumulate moefa valuable material and gn'ts man\ 
references which ma) or ma> col be vtilnaWe that 
it faib to give practical direction to the dbldan 
since the diKussion usuallv endv m a nebulous argo 
ment pro and con and that neither endocrinologj 
nor medical pwecolog) receiv'C adequate presenta 
tion pAri SrAKa. 

T JIE excellent b«»k Ifdksirul OpkikaInipli»[M* 
by IJedwig Kuhn wffl be of great value to 
ophlhalmoI(>ghts engaging m Indostral work 
It i« the Erst coaiprchenvuT trealiAc that has 
been publbhed detlmg with indunnal ophthal 
moloo as a special field. In lhl« book the author 
allemplj to correlate the et'entod oifnrmatlon 
relating to the vi oal problem' of the worker and 
hts Job 

A whole chaj ter devoted to vi ual testing in b 
Joitrj It start' with the problem of Job anaUab 
which b the apprtt*al of a specific Job as it applies to 
the demands made upon the eve during per 
formance of the work. From the standpoml of ci 
ammation the test mav be divided btopre-emplov 
raent periodic rcchecks and general sorvcvs The 
landard ba ic vi ual data needed are woal acoilr 
for Ir^lance and near with and without gU *es 

n»>rn «Orimi P tlfUrU S >* P- Ut**/ 

TV C V C* m 


atereopsa tmude balance and color appreciation 
The correction of vunal defects for the Job u da 
cu'sed at some len^ and here the author shenrv the 
value of expert advice m mcreasmg the production 
and the prevention of acadenti. 

Dr Albert Snell has contributed an excellent 
chapter on mdoitnal eve injunes caused b\ «olid 
bodW Thw chapter includes a description and cla 
ftficatlon oi eve injuries together snth their treat 
Bjcnt and compiicatkms TTie chapter on eve pro 
tectlon lists the t>-pe5 of goggles available ami 
discusses a goggle program wfaith even mdudeA nil 
mg and scTMcing b> a plant opticun 

W eldmg. flash conjunctivitis an 1 epidemic kerato 
conjunctivitis ate discussed m the chapter on reemt 
developments as the> are related to industrial eve 
problems 

The appendix is devoted to tone haxards with a 
plossar> of terms There u also an outline lor an 
mdost^ cj-e program and the appta«il of kx of 
visual efficienc> as approved b\ the Section m 
Ophthalmologj of the American Medical t toculi m 
in June 1940, is added- The book contain manv 
cxccRcnt njnitrations with sevTttl color pLatts 

livjxi rrvTTssi V 

T he second ediUoo of a volume published 3 war 
ago under the title of CyaerVerv and f »j/ 
EMjpcnntJciy. now appean as a TexiMi { Grnr ol 
ogj* actuaflv it B more than that It is an expan ion 
into an admirable textbook for medical students and 

E aeral praciiiionen While only 3 new chapters 
\T been added, thev represent a real advance One 
IS a chapter on erDbr>olog) of the female gmerative 
tract vbich cmisolrdatrs coDitderable matenai which 
was scattered throughout the original work The 
second 00 common disorders of the female onnarr 
orcans b written br Dr Houston S Ev'erelt It 1 
wrildooe. but could havT been more indtJsjvT and it 
H hoped that a future editkm will reiucdv this Inccrni 
plelcness 

Novak has irdulribuled the matenai in this text 
to pjod advantage The space devoted to analorav 
hhton taking and examuiatlon methods has L>rea 
reduced and the space pined has been cxcelleollv 
devoted to palhologv endocrinology and the k» 
cailled functiona} disorders. There m a profu ion of 
nia tralkm manv of them in color a factor isbreh 
helps to make the text valuable Special mmi/on 
should be made of the chapters dealing with normal 
and abnormal metmnialion the raenopau e stml 
Ur and the problems of sex hie Thrv are true re 
flection* of the tanllv and common sen^e which hare 
alieavs c^racterued therapi as recommen Jed an 1 
practiced bv the author 

\n these assets a hen summed aproaVea comp'irtc 
picture Thi textbook h most hcartilr recnm 
mend^ to those for whom the author ha written n 
via. nwdial tudeols and general prartiticnm 
Psirtr V Rri 

sr ^ frxjwi a rAcs ri i 

Ka. i»orr TV a W 1 M 
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AN exctflent, op to dat trniH, onopact textbook 
which cooUin* the nxMt recent koowledte per 
tabdrii to tobomkab of the ear. note, and thmty 
Indoclmr the trachea ana broochl has been 

written bv Dr llvmoa 

Tbe Tirious phases of tohereulcnii are deacribed 
and dbenased completely as t dkjtriosb, procoosia, 
pathokto* and treatOKnt. T enhance tke otKOs- 
skm, there are many tabk* of itatbtia abundant 
cue hktories, and a aoodly umber of very excellent 
fUnstratioos aQ of whKh ait of treat aaakta&ce. Tbe 
antbor has goo to (rest length caref Dy to describe 
the many forms of tberapetrtic measares whkh have 

>T«mcaeciowi or m Eu, ttoa, xd Tno* . I'aema* n* 
Lirm, ns TucBU. ruBae><Bi Byl l irmC Urma».U D 
. .... rx -iKlh£jiw*,Ue ^WCTWm,»«m 


been adencated, those which hate sorvdTtd an 
those whkh hare faBed 

In Atftwatng broncboacopv i& tabcrcoloos pa 
tlcnts the author from his rast experience has foun 
that OTtaln patients are rerr definitely improred b 
foch a pnxsdnre whfle then suffer drtrimenta 
effects. To oreraent this harmful result tbs autbo 
has develcpcd a tpecbl technique described In dctiB 

Tbe c^ter dtscQsshif ontubercukrai diseases of 
tbe ear nose, and throat porlra)! the rarioci twes 
of lesions which may occur tu a tuberculous patient. 
Thos the reader is cantka»ed to be on the look-oat 
(or such leiJotii eren thoagh the patient b a tu b ercu 
loiu out. 

Tbb book is most enilghtcniag and refreshing. 

Lnx F kIcBami. 


BOOKS RECEIVED 


Books re ce hwd are ackrMvkdgeil b (hw deparODeat. 
aod lacfa ac ka ow k demept rtntt be rrpidwl *a aafident 
return for th* coorteiy cf the sender Se l ectio ns 0 be 
■ode for reriew b tW laleretu of otrr readm aod as 
permits 

fioaozar or m Itum By Sterhng fUmpeft, ILD 
rkbdeipUa, Ixarton, kfoertresi j B. upfancott Com- 

f**T wa- 

OmcuunecAS axd Oivrmscu ITtcacar Br Boos- 
be £. Ceentt, h.B. AU \U> Balthwee The 
WTIbaait Jc lltiuni Ceerpaay ^ 

Pusonzs Ajo Pasem 0 ^l uu i By B n roc 
at n pUladcbUs- fjca ft F ehi rcT * 

Tn Soon Anoesj) i too CXxacrtrs Lacvu^ Paso* 
wtwer Dijussoan. By Ahncr L ndsas, kf D cad 
OubtopkerU Coates. Kev\ork CkikkF ns, oss. 

Dserroastr 0 Om en l oot axo Oarr mtea By 
Qarraca wnber Tthrr, hk the ceOafacnoan ^ Uano A. 
CsitsBo, U.D F A.CS Pkisdeiptua F A Deri Cars- 
pt£y PoblUlim, ms. 

In 044 T SAB Book 0 Rsneocoor By Dr Ira I. 
Kaplaa, B Sc I> OLsdet A. If tery Dr nhlUaer B 
Flrw Chicago The \ ear Book PabSsh^ 044- 

STtnemx 'CD rtwcTWe ss Sere r» ttic Foot By 
Frederick Wood Janes, Sc D FJI.S F R-CS Baltiajonr 
The AiOIuii and Wnklai Co 044 


PuAsm OT Paso Tcaorre By Edward Oeekrier kLD 
Bsltkpora TV WTTfurni It IMlldas Co 04^ 

Tessas nx Cncoi nx Dagnnt. By r Larfhem 
Yban. kfentxvWko Uhrtrw Edjtnces A. kianUTCrde \ 
Oa, 044. 

Tn UertAST Tascr, A tlAansoox or R om r um 
Dibonaa. By E. Dcioey Txrr ilD., and Carl 1 * 
GUIes,U.D Cbkago Tha r ear Book Pnbflshm, 1044. 

CmttaooT AXD OracDLomc Nmnn. By horaan 
FkLDrT.U.D Wjiifa&Tywt. R.K. and kleaySoaal, 
ILN r%AdHpUt and London W & Satmk fi Co> 044. 

OrxxAiKrts CroiAL Scion ByTVnasG.Orr 
kLD rVUdelpUa and Lendon W B. Saonders Cempany 

PvTCAXOcTua 0 I TTIAU kfcaon, id cd. By 
WanaeaUajcnA ter A3., kLD UA, T JlCJ Nr* 
Aeah, l^ndea D Appleton Omtary CompaBy, OM* 

Tact DnxAtn or tax Eesoexm Guunaa. By mnaan 
Zs<kek,kt D <Oeraafi),miaktedbyCarlP Guts, kLD 
kl ILC 3 ULCP BalriaMf*' A UdEam Ecod Book, 
TIi« tmisss and ivniias Coeopnoy, 044. 

OaTBoarAssac Bcanm By V*altei slameT kLB rv n 
FR.CA. FRA Bahlmore A Waiaa Uood Book. TV 
WTBkaisk WdUas Bock Cetspaay mJ- 
IwrascaAxiAi. AKCtaiAi. AHeoamca. By Wslttr E. 
Dandy IUiaxa,N Y Caastodt Pahkaklox <A Tac. M4- 
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Ftt. r, S ^b o ittare g( cote btanUoi kfur ocutmcnt 
lUi caatvalm C coetrot, hjdc T bat aacrotcd by 
CkMTkia C E-, ctXitTal, wiflntl nhar* lA coioi tMdDsi 


fl*vin arc used to produce tn nUo a aupplv of 
co-cDjtyroc Tins co-cnrv’mc ij called ^ me 
‘^vitatroptn and hu the physal character 
istIcauiuidi7pQaae9aedb> acD-enxv'roe— tber 
moatabiUty olterabllity aad the propertv of 
being preapitated from a waterv tolution bv 
tn organic solvent It la an intereiung fact 
that toth enxyioe and co-eirn'me have been 
found by me to be preaent in normal blood 
Quantitative testa for content of both these 
substances m the blood hav? been devued 

The oxidative cana\'alui reaction with hac 
tena as a substrate takes place mth equal 
eaae when the medium conlsuns milk or blood 
as when the medium U a watery solution TTtc 
hypothetic imparlance of this is that the Wood 
haa been shown to contain cataLase-like sub- 
stances which Inhibit enzyme reaction It can 
be assumed therefore that the oxidaUve re- 
action In question is not inhibited bv the <»ta 
lase like substance in the blood klembcrs of 
both gram negative and gram-positive grcaips 
of bacteria are oxidized b\ canavalln altoougb 
cram-posltivo seem to be more susceptible to 
iu action (Fig 3) 

Action of the enznnc portion of canas’aJio 
docs not take place unl» the co-enzyine is 
present. Since the co-enzyme (vitatropui) Is 
normafly present In blood serum the en^roc 


will alwa>'8 |i\T some reaction In the presence 
of blood and a suitable substrate 
The apparatus used for determining en- 
zyme action is a modified W aiburg apparalns. 
This enables one to measure m millimeters 
live and negative pressure in a glass capll 
D tnbe which is connected to a dcaed 
sy'stem wbere the enzymatic action occurs. 
Mechanical conlroli provide constant tem 
peratare and agitation. Brodie s solution Is 
used in the apparatus as the labile llqaid 

PaXPAiATlOH 01 CAJfAVAUN 
Soy bean or jack bean flour is extracted by 
a mixture of water and an organic solvent, 
such as alcohoJ A dear supernatant fluid is 
separated by centrifugation pirapltated by 
acetone and tbe supernatant fluid again re 
cor'ered by centnfugabon A solution of a 
heavy inctal salt is added to this supernatant 
fluid The cnxyTue fonos, hvpoth^cally a 
heavy metal ejiavroe combinatian Tbe metal 
he portion of tbe combination is removed in 
the usual way as an insoluble prrdpitite 
teanng the enzyine in solution To this en- 
rvme solution is added a solution of vrtatropin 
(co-enjvroe) Tbe co-enzyme portion has b«n 
prevnouslv discussed by me as mhibitorv sub- 
stance and OBT It has now been gimi tbe 
name vitatropln \ itatropln is extracted from 
a ndxture of a ceUulai tissue and thiamin 
chloride which has been allowed to stand for 
a week with frequent shaking and daDy beat 
ing for I boor at 70 degrees C After this time 
It u absorbed on insoluble banom sulfate 
and eluted with a weak ammonia solution, 
from which it is crystallized Tbe method of 
preparation of vitatropfn is entirely empirical 
Ca^vabtt is prepares by mixing tbe eniyTivc 
and co-enzjTnc solutions Tbe optimum pco- 
portjons of enzyme solution to co-enzyme solu- 
tion IS as vet not determined 

IN vrrao studies or canavaun 
An action curve of a nven batch of etna 
vahn was plotted (Fig 4) Tbe points deter 
mined were four The absatsae represent 
amounts of canavalln solution in cubic mUII 
meters as transwsed to linear measurements, 
the ordinates the height of negative pressure 
In cubic mlhiineters of Brodie s solution (tians- 
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Fi£ 1 SUphytooxc m inreai iJter treatoent with cmiUTmUcu C Control, *iine m T witboot treatmait 
«it>> r»na vlin C£. CoQtnd, odgiul Culture ot itKphvkxoccQ* auiriK b Cojoo buiillas. T Sabcuhure of 
coloa bccOIas after treatment with cuuviEa. C Cootrol, ume a* T without traDnat with cananhji. C 
CoDtroi, ongual culture of colon bacitlat, 


posed of course to bnear mjllimeter measure 
menu) In order to determine death point 
cultures of the reacting media were made at 
each point after completion of enzyme action 
The points determined were 


CtcaviUo tolutke 

9.010 CX. 
9.0^ CX 

OO5OCC 

9 OOCC 


OrytTO uptake 

35.0 mm. 

99.0 nun. 

9J 9 men. 

149 0 nun. 


The factors of the enzyme reaction were o 2 
cubic centimeter of colon baallus emulsion 
the washed emulsion contaimng nine billion 
living otganisma per cubic centimeter o 5 
cubic centimeter of phosphate buffer (;&H 
7 8) water suffiaent to maLe a total volume 
of 2 5 cubic centimeters Cana\*aliu solution 
in amounU stated above Total volume of in 
strument (closed over all) 15 o cubic centi 
meters The instrument used was a modified 
Warburg 

The conclusion was that the minimum quan 
tit) of canavalin solution necessary to cause 
death of bacteria In the factors used was that 
amount which caused 60 o millimeters of oxy 
gen uptaLe That is, death of colon baalh 
occun^ onl) at the last 3 pomts plotted on 
the curve namcl) 60 95 and 140 while the 
cultures taken at pomt No 1 showed growth 
According to this quantitative method it has 


been posable to prepare canavalm of ascer 
tamed Tolbog dosage 

It was considered desirable to compare the 
bactcnadal power and oxygen uptake of esna 
vabn tnttiro with other agents which might be 
similar in action For this purpose sulfadia 
one and pemallin were selected It was found 
to be impossible however to make such a 
comparison smcc sulfadiazme produces no oxy 
gen uptake with either bacteria or pol)’5ac 
chandes such as starch penialbn In great 
concentration produces a shght oxygen uptake 
when used against bacteria with vitatropm as 
a co-enxyme but m great dilution shows no 
reaction If penicillin depended upon oiida 
tion of bacteria for Its eWdent beneficent ac 
tion one would expect some oxygen uptake m 
high dilution of pemalhn A weak solution of 
pemalbn in an enzyme reaction chamber con 
taming only bactena emulsions and buiTer so- 
lution was however negative for oxygen up- 
take 

Strangely enough while sulfadlazmc gave 
no evidence of polysaccharide oxidation when 
used alone with polyaacchandes there was 
marked stimulation of canavalm oxidation by 
very small quantities of sulfadiazine e g — 
o 001 milbgram of sulfadiazine in a total vol 
ume of 2 5 cubic centimeters mcreased the 
oi>gcn uptake of canavalm from 62 o milb 
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Fit- > SobcolCoR* d mwWrwi Stiph j p tK uecqi 
uma ud caioa badSua, tlmtet <l«Ub of Su^jtonnw 
•amt Uta tmtaent ailb anavtlia. A, 
caittm (fm (bj B StapfaTiooKCoa cttraa (deub) 

meten to i^o o millimeters of partial rtcvum 
in the nsactmg chamber that is more than too 
per cent 

RMULTS or CLINICAL USE 
Canavalln before being ln}ected into pa 
tients was of courac Injected m large dosage 
into both animals and human subjects. Them 
was no tosde effect 

Cxn I R. aged g jrara « th dlagiKiab ot 
I bar poeumonla, IMK uDdetemnoed w\s admIUed 
t hoapjul ]• uMir 33 «ili> a tempeiwtmr ol 

lOj degrett F CaBaralu] waa adnuoiatemi «lth 
apirctaculir rraoJU Tempefttme dctipped Irom 
I sdearmt Donnalini boun and remaloed nor 
mu The paliect waa dw cLa r g e d ia good condlUoo 
Caxk J T aged 38 « th dtagnoab ot 

1 ba pneucooela noniDococciia t>'pe I\ aaa ad 
nutted t hoapttal Janua^ 14 <^4- with tempera 
tore of 103 3 d of t e t i F Cana^alm «aa admtobleied 
aith drop i temperataie i 14 boon to 00 
d eg re es . Pauent was daefaar g ed 1 good condition. 



Fig ^ Vtkn carte batch of asartfia (Eachipact 


Csss 3 C S aged p >ean mlth dkposia ol 
(ofaar pacTimoQia, ptncumocDccns tjpe "^OOUll sat 
admitted I boapltal March tj ^1 1. with a tem 
pmture ol 3 oe g reta F CaQa-ruIn waa adminis- 
terrd and tbrre was a rpectacsiar drop in tcujpua 
tUJT to normal I^tlut waa diachaigtd in good 
condltloo 

Cass 4. £. II aged 35 yean, with diagnoah ol 
lobar pocamcmiu poeamococcus type was admit 
ted I boapltsi XI rch 3 ip44 with a tempentaie 
erf 104 degrees F After treatment « ith canaralb tbe 
temperature dropped to gg degrees. Next day the 
palJrat had cMIl with i volvement erf other long 
Canaralln was again dmlnistered and tbe tempera 
hue dropped from 03 to 100 3 deircea. Tbe patient 
■e cmed to be Improrma wba oe suddenly died, 
probably a odden cardac fallare. 

Can 5. A. O aged 37 reart, with diagnosa ol 
lobar poenmonla poeomococcoj type I, unresolved, 
was admitted t the iuspital December t rpOi 
wfth a tempoalure of os de g r ees F Patient a« 
started on suJfadiaiioe tbe temperatare reached 
oonsal in 3 days. Tbe patient cootinned in food 
condition for days a d then began t hare a ict« 
from gg t 100 degrem F Suliidiasine was doubled 
in doMgr, produemg a blood level of 17 g mnUgraiia 

percenL TTiere foUosred a slow decrease of fever to 

normal Solfadiszme was topped d the tempers 
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Fig 5 Tbe fint three patkiiU •bow tatiBbctoTy ranhi crisa la pneumonbu 
Patient In lower chart, aged 55 jreara, died of toddcn heart faOure after »bc had thown 
atiafactoTy loiprovmicnt. 


tare roae again The i ray film ihowed imreaolved 
poeumonia At the point cutavalin teas started 
yter 3 dayi the tcmp>crature reached normal and 
remained to The patient wai ditcharged in good 
condition. 

Cask 6 W M aged 33 >etra, with diagnotb of 
lobar pncomonla, pneumococcui tjrpc XXXIII waa 
•dmittcd to hoapital January 17 194^ with a tern 
perature of 103 3 degreei F CanavaUn was adnun 


istered resulting m Immediate drop in temperature 
to loi degrees Next day the temperature reach^ 
104 degrees whereupon admiiustrktion of canavalJn 
was repeated The temperature Immediately dropped 
to 100 degrees. The tcmpwratnre again rose to 104 
degree* and tbe patient was given more canavalin 
with a temperature drop m 3 da>’s to nonnaL The 
temperature then remained normal and the patient 
was discharged m good condition 
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Cau 7 D ^ aced sj yean with dk^oau ot 
lobcr poemnona. poetimoco ca a trpe IX, wu ad 
ml tied to baa pi tal Jan airy 9,ii}44,«ith tempen 
tuie o! 104.1 deiitei, Tha patwnt waa gi -en cana 
valln with a temperature drop in tt boon to oodc 
grtea. Thepatfeot waa dacharged Id good coodition 

Cah 8. I W aged ji )Tan with diagttoia ot 
kibar pcpeomcda pocomocciccaa type \I1 waa ad 
miltea to botpiul, Ja uary 17 Tha patient 

likewiae wai oeaeoted by canaTiJin lodgifig from 
the drop In temperature after ts adminiatratioo 
Thli paUcot leit tbe boantal agaioft adrke bow 
ever and the tmal ta tut n unknown 

Cah p. W red 3 > can with djagzKma of 
lobar poeumook with aepUcemia. ThU padent was 
treated with ruUadaxiiK resoltln* In im p e u v em cnt 
donng tbe first 4 daya. \ coDipUcatsoa empyema 
devel^ied whkh mnained resistant to further inlfa 
dtarinr trcatjuenl. On the inh bcapital dav cana 
valln was tatted bv co Uduous slow drop tra 
venous method aod cooii ed for a penod of data 
\ very large a mou t of cana alln (300 c.)wasascd 
The temperature sloaly became omul with dea 
mg op os x-ray evidence of pulmonary diseaae 

Can IQ. R T aged 3 3'ean, with dugnosb of 
lobar pneumonk, poeumococcoa type I pa 

tient was ghren cauvalin on adnusston « tb spec 
tacukr drop tn lempcral re from 105 degrees F t 
normal In is boon Thereafter tlu pan t had 
boau of fever for s davs after which the terepert 
tqye remiiaed oormaL Tbe pabent su docharged 
in jraod coodJttoiL 

Can A r aged 39 yean, th daaoms t 
lobar poeumorua with ddirlom t r etne n a. Tha pa 
tsent was given aoavalln and fuliadkxiee and ymp- 
tooabc treatmeot for delirium u cffle tia . Negative 
blood nkuie Tbe patient was discharged tn good 
cwditioe. 

Can IS. S. IL, aged rq yean, with diagoosl of 
lobar poecniiocilA, with eepucemk, pneumneoccta 
type V ILL Ibis patient was given cana valm on ad 
mlnkai, Her temperature pro mptl y dropped t dot 
mj 1 There was a p oaltlv e Uood stream uifectioQ in 
this cas& but tbe patient nude a good recovery and 
was dbebargrd in good cooditxn. 

Can 13. C G aged 60 yeao with HfpwTwn of 
lobar pocuiiMUia Staphviococaii aUxta. This m 
tient had been receiving rulfadkone without results 
Ctnavalin was administered by iuCraveooos slow 
drop method, tbe patient after 3 days became coo- 
acioijs from a cotoatoae coodltlon aod made slow 
uninterrupted re co very 

Tbe oirtatandlng feature of the reaulta of 
treatment b\ ciuia\’alin of p&tsenta suffering 
from pocumoma waa tbe fact that every ooe 
•horr^ a defiimte drop in temperature The 
temperature ebarts of the 3 paUenti theming 


the most spectacular results (Casea 9 u 13) 
are not fnduded In Figure 5 because of me 
rhanieaJ difficulties m sboTnng charts covennf 
a period of such long duration. Tbe patient In 
Case 9 had cmpjTma proved bj x ra> pas 
waa mno\Td bj paracentesis and there wii a 
positivT blood cultxuu of 1)^6 XU pocumococ 
cua about 40 colonies per cubic centimeter 
of blood patient m Case i a Hkewiac had 
a Bcpticemia and recovered after treatment bj 
canav'olin The patient in Caae 13 seemed to 
be on the point of death was d^rious and 
comatose after canav’alin therapy she became 
consaous and made an unmterrupted recerv 

The results of the tw nln eipcnmentaepcat 
for thetnse^^’es- Undoubtedly canavahn does 
cause death of bacteria in a proper apparatua 
with ideal factors. Judgment as to whether 
canavalin will justifj its beneficent dlnJcal 
promise must await further tnal 

SUiniASN 

A new cnx>’TaatJC agent baa been discovered 
which seems to haNT remarkable bactenadtJ 
properdea. It has been caBed canavahn 

Details of tbe metbodi of isolation of the 
enrvnie and co-enivme which together coo 
adtute canav'altD and which havT the power 
of osdixing poKwacchandes are givn 

Canavalin m ntn renders both giim-pM*' 
Uve and gram negati\’c orgamima incapable 
of growth 

Report of preliminary cUnical atudlea with 
caoa\-alin are included At pre sen t this agent 
teems to give promise of bactericidal proper 
ties of a superior nature 
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A HELMET FOR PROTECTION AGAINST 
CRANIOCEREBRAL INJURIES 

L01AL DAVIS MD^Fj\.C^ Chicago, Illinou 


T he regular issue steel helmet woni bj 
the American soldier admittedly furnish 
es excellent protection against era 
niocerebral injuries and wl^t is some- 
time* more important to the soldier has roanv 
other utflitanan advantages. H ow ever It was 
not designed for the use of the crews of air 
craft or tanks and cannot be used to advantage bj 
them, mainly because of its size, shape, and 
weight Nevertheless, the desire of a copilot for 
protection to his head from bursting 20-millimeter 
Oerlikoo shells led him to rcmmT the liner of his 
helmet and pull on the outer steel shell over his 
regulation leather fljdng helmet The cffecmToess 
of this protection was emphasized b> the fact that 
his pilot, wearmg onlj a leather helmet was 
struck in the headl)> the fragments of on Oeriikon 
shell which burst between them (Fig i) Heim 
mediately lost consaousness, developed a left 
hemiplegia, and a complete left homonymous 
hemianopsia. While the co-pQot s helmet was 
punctured in several place* by the high vdoat> 
uagments, it affordeo complete prot^on from 
even a scalp laceration. 

It became obvious that members of an aircrew 
needed adequate protection from cramoccrebral 
injanes. However any helmet designed fof their 
use must meet certain specificatiom (i) It must 
be dose fitting and comfortable so that it will 
sunulatc as clowly as possible an ordinary leather 
flying helmet and be considered a personal pos- 
session which might gather good luck like a 
favonte, battered felt hat (2) It must allow free 
and unrestneted movements of the head m all di- 
rections, and must not mlerfere in any waj- with 
the field of vision Tins is one of the most impor 
tant objections to the use of the steel helmet 
pulled over a leather fl\mg helmet- (3) It must be 
light in weight and aflord protection from the heat 
and cold (4) It must afford protection at least 
equal to that afforded b> the regular issue steel 
helmet against craniocerebral mjune* produced 
by fragmenting Oerbkon shells anti-aircraft flak 
or concussion due to direct blunt trauma. If 
these requirements can be met for aircrews the 
same t>'pe of helmet will serve for the use of tank 
crews, at the time our study was made wore 
a fibti bdmet which the soldier found quite un- 


satisfactory for protectHDo, eflfiaency or com 
fort. 

The percentage of wounds to the head compar 
ing its surface area to that of the body is appron 
match 12 per cent- It was found tlmt the larger 
number of cmnioccrcbral injuries in airmen re- 
sulted from the fragmentation of 2o-millimetcr 
Oeriikon shells, followed m turn bv the larger 
pieces of antiaircraft flak and concussion due to 
direct trauma When on Oeriikon shell bursts it 
fragments into thousands of pieces which vary m 
weight from less than i millignim to 20 grams. 
However the largest number of effective" Ocr 
Ukon shell fragments bursting m an area 5 feet m 
diameter and capable of causing mcapacitation to 
the person exposed is 260. The majonty of these 
260 fragments weigh between 10 and 50 miJIi 
grams and their vdoatv vanes between 400 and 
600 meters per second (Fig 2) 

Many materials were sugg^ed and subjected 
to accurate ballistic and other tests. It was finally 
concluded that an acrylic ream properly mana 
factored offered the largest number 01 advan- 
tages for the purpose and most closely met the 



I Roentgawjrani of ikuH thowinz frazmenli of 
on so-mnUmeter ibcO mbedded In the i^ht (mricto- 
ocdpital ctnbral cortex. 
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CBiOaMtT OrrtiLm brll urutra tfcsnliBX t» n|bt 
TIk c€r«li frtfrenu nnft i dfbt tm to to 
nil (roffio 


ipcdficatiacabMi<krfta. 'Pib nutena} of 4 milli- 
meter thldcneti boi a -efocitv matjUKe In reli 
tioD to lU «eight per uoit am of 440 rneten per 
•ecood «ben (cited « th a 51 mHU^dm iteel hoU 
fired and photographed clectrioUh The efocitj 
rewtonce per atut vei^tit am of (he tame mate- 
rial of S-rrini meter thKLncsi, a]nillarl\ leated a 
~oo meten per aecond. \elodn reiktance per 
unit mng ht am of i mfllimeter thicLnaa manga 
neae tte^ toted uoder tdeotka] arcumitances 
Nirk* from 400 to 6co meteri per aecond 
The acrjdc reilo atudied haa a temOe ttrcngih 
of from 9,000 to I j,ooo poonds per iquare fueb 
flexural itrength of i24»o to 14,000 poundf per 
iquaielnch an impact mUlanre of o too 3 foot 



n MMWnwi^rm] W Wn tw ii ■ I ■ uwtMaf 
tfc« Ww bek na W naeWd n at l« r*Wacu «f 

1 k« rnrann «< ika teat tndBcl MT An wntas 
mrraiiT 4 *kaojw tW oh wr ttetea(k«A«teksufK^ 4 . 
team, iWTnJaEtmv tr ka 

•JBaaal ar ckjrv«r at ka ptaaticev aAtel Ua I ■ itjiklT makacr 
Wterw, mar aad vmiter raaoiin, iiliiMahklj ati kalkauc 
Fnfartia ad Ika mcl«uj oa k* inadil iQWraea avy witekatla 


floaUoo water an I ii will abK)ft>lesitfanne.speT 
cent of water ht wdghl upoo teunenkm foe 7 
da\x It IS redfUnt to the ra\a of the lun and 
will not >ofleQ until a temperatarc of between 190 
and 240 degree* T hoi bra reached. In fact. It 
u one of the bed noocondactoo of heat and cold 
Lnowo to idence It unoulden if a flame ii ap- 
plied to It but it will not bam with an erploaiai 
and if it flame*, the ibghted mo%-enmit ertm- 
guisbe* It When hit dtrmK the Una of ihatler 
of tlua materia] ore at right iDgla to the force and 
ootdlrecth forward oa in ateeb CtpcriiuenUl and 
rlioleal atudk* bate ihown that if pieca of It are 
drlren Into or truned In the brain of aoft Uaaua 
it ainen and there liDoieTlooaU«acreactiQfi 
A model helmet wai made b} heatiDcand mold 
ing flat pieca of acn lie rain to coftltwro to tire 
frontal teTapnral ocdphal and teriei portxKatrf 
the akull Thoc legmcnU were hinged together 
■nugh io that protection would not be loat anJ 
jet to that a certain pUabUltj would be gained 
and a acme of a aolKl, Iniciet Uke dmeture woold 
beavokled Thii pn)4ecti\e helmet wai then cm 



DAVIS HELMCT FOR PROTFCTION AGAINST CRANIOCEREBRAL INJURIES 9; 




n* a, left, tobneoted and urmented aoyt c rt»ln protectuT liner for hdmet b pr tee 
live liner »IthJn ordinary leather flytnn helmet. 


ord With the commonly used regulation leather 
fljnng helmet and Imed with chamois sV,tn or fleece 
Portions of the acr> Ik: resin material were brought 
down over the ears and opening* left Into which 
earphones could be fitted Thrs afforded further 
protection and ndded the dtstmet advantage of 
the propert\ of acnlic ream to e.xclude ambient 
noBes (Fig 3) 

A helmet so constructed allows for complete 
movement of the head in all directions provides 
complete nrotection o\*er the frontal and ocapital 
areas, and in no wa^ interferes with the field of 
vision. As one molds a derbj hat which may Im 
pmge shghtN upon the panetal eminences and be 
uncomfortable so can the indivnduaJ wearer mold 
this Upc of helmet bj applpog heat to the pro- 
tective hner so that it b^mes an mtegraJ and 
comfortable part of him Such a model helmet 


constructed of aci> be resin 4 raOluncter* in thick, 
ness covered and lined as described weighs iS 
ounces and if 8-milhmeter thickness material is 
used thus affording more protection pier unit 
weight area the total vkcight of the helmet is 
to 37 ounces. The steel bod> of the rcgula 
tion helmet weighs 35 84 ounces. The use of an 
acrylic resin product obmtes the necessilv of 
using steel with its high pnont) demands for 
other purposes and provides a less expensive ma 
tenal which can be fabneated quicUj and with 
out the c.Tpensive manufacturing accessones 
The extension of the use of this same material 
m the form of panels which can be easil\ inserted 
Into and retnoved from an airmans protective 
clothing and thus provide lightweight body armor 
for protection a^inst chest abdominal and ex 
iremity injuries is logical- 




SURGER\ OF THE PELVIC COLON AND RECTUM 

JOELW BAkER^MD Seattle, WMhjnjton 


W ITH tlrt co-opCTttioo of ont tumor 
clinic we h»TB diitlfied thooc pa 
tienU treated the past *eveo STats 
at the &IaaoD Clmtc for snrglcal le- 
GODi of the coloD and rectum. Theie lesoca have 
bees subdivided mto thoae of (i) the right coIod 
( i) the transverse coloQ (3) the left cokm, roclnd 
lug the nppjcr sigmoid and (4) the pelvic colon 
L(^ the lower sigmoid and rectum This report 
win be confined to the fourth group The lower 
dgmold Is grouped with the rectoogmoid beauioe 
m each Instance rewictloo required cithcT perma 
nent coloitamv or the smgte alternative oi recto- 
colic anastomuis deep m toe pelvk— a techmeany 
difficult If not hoamloui procedure That por 
tlon of the redundant or upper ngmoid which per 
nuti of exterionsation resection a not induded In 
thts report 

Of 19s patients, iti had iesioos of the peMc 
colon or rectum (Table I) NinetT-tuneof the iii 
were cardnoma, while i i required major surgery 
for ledoQs other than cafcmnma, An anal>-ia of 
these IS b tabulated In Table II. 

i(Ofr*€PCCtnc goakulouas 
Sienenni ioflanunatorv mouloTnai ma> oose 
complete obstractuQ of IM colon and may be 
grcaslv indhtlDgabhahle from cancer even after 
the abdomen b opened There were 4 instances of 
th» m the pdvfc oden s required a combined re 
section wUle In J on anterior resection with anas- 
tomosb was dooe. In each of these (FtgS- 1 and s) 
because of fe>'er and extensive local fixation at the 
rcctoolgmokl tbe r esec tion was accomplished in t 
stages In each the resection was diCBi^t despite 
marked r e c essi on of the tumor between Stages and 
m each stenans was praetkoUy complete, and in 
t of the 4 the true dbgnoob was oopredicted be 
fore htstologKol examination. The ebology In 
these 3 remains undetermiued a Frei aatigen test 
for granuiotna veDemm was negative m i there 
were ossodited dlTcrticulo. In a 4th cose a sleeve 
of lower sigmoid had become dlrectl) Invtdvcd 
from contact with a prolapsed loop ^ tenninal 
Oeltis. And thb boselfke sleoe of c^oo bsd to be 
r esec ted secoodaril) after resection of the terminoJ 

rran th* DrT>rtBiBt o/ ftwprrj Th« SUva Chair D*- 
kvrrrd Lrl er r t]H N«rtk PadAc SojpcaJ tooct; si k> 1 
■ I ( ( 1 1 \ I r» «■ 1 1 [ B C ^.«^r■lhrT}0 IW 

\1 otwtmei** ■ Twin nr r « ri>r n l hv cblRT Dr 
E 1. rcirttT C. S »c«. J •rtkanOw 


neum and cecum. PaienthetlcaUy thb patfcnt 
made a complete recoverr was cominiaiiGDed a 
captain la the onny and med in actwn in the bat 
tie of Tuotsia. 

DatrtindtJij os a cause for stenosb of a sleeve 
of colon b well recogmxed How e v er tbe fact 
that cancer may occ ur slmuitopeonaly with dfver 
ticulostt may not be os well sppredoted. Such 
ms the cose m i man aged 73 >‘eaiB, dbgTxrrtl 
elsewhere Just before odmtHHio to the bos^tal os 
dlvcrtlculitb (Fig 3) and given cmly media] rec 
ommoidatlocii. At operatitn a large local cnerr 
mvotvlng thb portkio of the lower sigmoid, and 
adherent to one loop of small bowel (Figs. 4 and 5) 
sras foond. A one stage re sec tion of tmill and 
large bowel with pnaP and large bowel primary 
anostrxnoab woa accomplbbed, the patient being 
discharged from the ho^itol after is days. 

OJ Slal l LTLNU CWDOjamUOSCA 

There were s cases in which u end oi petrwoii 
obttructed the lower sigmoid. In one of these on 
onteRca rtscrtlon with anutemasb was occocn* 
plbbed, and in the other a temporoiy colostooiv 
and resection of the ortries was done. 

CAiciJKiUA or rzLvic colon 
T here were 99 patients with cancer of the pelvic 
colon who come to surgery (Table HI) Suigicol 
ossbUnce was limited to pellLative colostomy in 
SI ol these, whOe In 6 theleskm was too advanced 
to tastif> even thb. Two were given poUiatrvt re 
Uei from bleedmg by dialhemlzmtion. Three oth 
erswere cured by dbthcnniiatioii. Thb leaves 
67 whose lesjoni were resected surgicoUj of tha 
ntnjp 5 olrcsdy hod distant metastasis. Exdud 
^ tbe 3 who had curative diathcnnixation, 
and mdudlng s raorihund patients not operated 
upon the fjecraWitv m the senes was therefore 
66 per cent.* The soigKol mortality was 5 per cent 
overall, t 8 per cent lor those r ested 
"nie follow up on the majority b too short to be 
of value Of the 49 combined resections 7 (14 P® 
cent) have died metostases, 4 of unrelated 
causes, and s cannot be followed 73 per cent ore 
known to be hving and wclL Of the 7 postenor 
resections 4 arc known to have died of cardnoma, 
and s cannot be foOowed. Tbe comprombiog in- 
Nm wW rtind acicnUoa tr iIhbWj* it* 
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adequacy of the posterior resection is now felt bj 
all workers m this field The anterior resections 
have nil been done within the past 15 months all 
but I are living The patient who died and 3 
others, had hepatic metastasis at the time of 
resect! on- 

PLACE or DIATHERiliaATtON 
Diatbenmaation is a comproraiamg procedure 
It does not remove nor does it permit examination 
of the regional lymphatics. HoweNTr if one has 
the proper equipment and understands its Imuta 
tions, diathennixation is a valuable aid m man 
agmg a small minorit> of patients. It allays 
bTeedmg deans the Infected doughing sarfacc of 
the ulcer and may be attended by temporary 
dinkal Improvement in strength and well being 
In I patient, age 81 jears ffeeble, bleeding and 
tone, the improvement after 6 weda was so great 
that he successfully underwent a combmed ifDes 
resection (Fig 6) Histolomcally his jnowth was 
a colloid adenocaremoma (Fig 7) and this ina> 
explam the fact that it did not completely recede 
with diathermimtion—and hence the necessity 
for a combmed resection. In 3 patients, in their 
8th decade of life all obese and teeble, with proc 
toscopicall) accessible lesions varying m sue from 
X s mches to 3 $ inches m diameter surgical dia 
therm uatioD was substituted for surgKal resec 
tMQ. One of these lived $ >'ears and died of a 
broken hip another 6 years and died of acute 
coronary thrombosis — each without evidence of 
local recurrence or metastasis. The 3rd is hvmg 
8j>d wdl 3 jears since treatment and without 
evidence of carcinoma. 

We therefore feel that the procedure mstlfics 
consideration in certam patients whose lesions are 
technically accessible and who are adjudged to be 
hopeless surgKal nska. Preservation of normal 
bowel continuitj is niW a justification for its use. 


TABLE I — 8UHOICAL LESIONS OP COLON 
UASON CLINIC 
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TIIE COMBINED RESECTION 

It is our experience that this must be considered 
the preferabm surgical attack both from the 
Btandpoinl of surmi^ mortality and the theoreti- 
cal eradication 01 the maximum of local tissue 
environment and regional lymphatics. The only 
disadvanta^ is the loss of anorectal fimction 
which loss B well compensated by the high per 
centage of cure being reported from all antnora 
eneagrf m th» special work. The reported mor 
tallty IS being steadOy reduced 

It should be remembered that lesions arising m 
the pectinate line may be adenocarcinoma (Fig 8) 
or more rarely epidermoid carcinoma (Fig 9) 
The inguinal lymphatics should be carrfully ex 
amined for metostasa in lesions arismg this low 
Unfortunately some may seek advice too late 
(Fig 10) 

Of 49 combmed resections for primary cara 
noma and mcJudmg an additional 3 for other le- 
sions, there was but i hospital death It is with 
hesitancy that we mention this low mortality 
because of the limited sue of the senes. Interest 
ingly enough it was not our first but the 49Lh of 
the series of 52 who died The patient ag^ 66 


TABLE II —PELVIC COLON— SURGICAL LESIONS OTHER TILAN CANCER 
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siRGrK\ ^\^^couK^ \m> ohstitrics 





n, hu 1 licm »ui *1 Ijt'I 4 L\ suJtkn k- ih 
on the loth pmi f>rr tl\T ta\ w l;iKiar*l I ni 

callN • due 1 puluhjfun rairdiim \cr» >t 
those rr««ctc»l carted (rinn tI rt tejr 
The proceHurr u Lir*t ■ i' uterf b> \I lev ( il 
a ircU fUtxLinlimi hnseNor v'artou ulh ir> 
ha« conlnlKilni nun w n t ms in in I tuque 
and after-care nhah hj\T fieen hcfpfut w>fne f 
tboe llerrul es pm adji taftfe I «e ur 
peon mhile thers ppnd I an rfher Perlnps 
therefore » »h wld mention our |HTfrrm rs— 
aJthouph the fact that in th I nef e^|lmen^e » 
ha\T cnme to fa -or cert □ madir>catwns nr| to 
discanlothend le^mn re|>t\ th I (he meahoul I 
prwe true m olber han»K 

i At ■ « jrkinjt ml wc j nfcr the t pe 
procedure ok al^^c led bN Mile* Of the 5J 
cmaet, onh it were «i|>Iahed in ttapev \d 
^■aoce^l olj*tmclinn n t rel>e%ed adequalel\ 
cecouorav of*felrilec>or*e seiondar\ lotuper 
impoied local infect on const tutc in our opinion 
theonh contraindralton tna inettapc rcoecllon 
Adv'OJKed ope and unfa red Mirprco] rUk ore not 
iDdicatk®! for puttb^ the patient ihroufh a 


1 >rr i m t crninpUsh ahtl can he accofo* 
«Jied with itrtalet technical ea*e in one 
j (mxral inhabtKm aoettheda i* preferred, 
t \ Itmer midliBe or Irmer left rectta tplittiop 
nmlon a nuile »ith the penmntTit coJosttwnv 
t lie in de throuph a tcpamte carefuIlN placed 
left lower prnJimn uiciwnn. 

To iLin itrKture Miles modibeil hu 

tnpintl technique b remDMnp an ocil of fkm 
alioul the col Mlnm\ We ha\t ha I 5 tkin »tnr 
lurr* Irsn t thb but feel that thK modifHTitioQ 
reduces the incklmce of ttrklure BeciQse of J 
blrral hsfubi in the colostotnc Mump tecoodan 
to perfoeati *n of the nlemilfKts bowef lr\ the 
tharpetlpc of the ectemal oblique aponeurtKit, «c 
DOW H rilif^Uitl CT^fr a/ /iu/atrw 00 

either tkle of the colon. Inaddiuon wccarefull) 
tsualUe each b\TT a the mcicion i> made rather 
than truM to the quicker blin I Mali. The opening 
in the left blrral putter between the mesenterc 
nd the abducnmal lorietrs b clrr^ed to present 
eol -ulus of the imall put 
4 The perineal wound h packed open with a 
rubber dam intowhichgaojce ts locud) placed. Foe 
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Ficb. 4 u»d 5 Vn actcrw and intcrwr <J the n''«lv‘«] iJrT\T of iJBmoid 
Bborini TCTOlRtnolnpeallj (q Hi^uw i U be twlcd that Ihii anna'ar ulcet 
ativ« tdenoettanofru bii I m\-»dcH a kwp of wi all bo»d a hich » as resected r» 
6 f«c altii the si^rmad. Double prfroar> jnlesUnal onastofoo^ * as done 


/aster ieaJing Jt is importnnt to build as irdim- 
dant a peUnc penloneal dtaphragm as possible 
In the male thu is accomplished with greater ease 
bj freeing the peritoneum from the bladder After 
the pack B remo^*ed irrigation with on emubion of 
suliacarbajiude seems to speed third intention 
healing It is beneficial to get the patient out of 
bed earlj ~ln 6 or 7 daj^ if possible- 

5 We have not us^ sulfosucidinc or sulfa 
guanidine m preparation for the combined opera 
tion but we do use now a combination of sulfa 
thiaiole and sulfanilamide microcrj'atals locallj 
between theomentumand thepanctalpcnloncum 
and in the abdominal and penneal wounds. 

6 A blood transfusion is given routmeU dunng 
the operation and multiple transfusions if the 
patient is anemic, \ltamin and B complei arc 
given parenterall\ although the administration of 
the B complex is delajed for 5 dn>’S after opera 
tion so that it will not inhibit the action of the 
sulfa drug 

7 The colostomv clamp is remos’cd at the end 
of 34 hours to Iea\e It longer maj accentuate the 
abdominal distenUon and could fa\or separation 
of the pentonenl adhercDCC around the colon A 
dr^ gaure collared around the extenorixed colos- 
tomj stump at the time of operation is left for 
from 4 to 5 da>-s as a safeguard against retraction 
of the colon. 


S The duniDof) 0/ life for j \Tars or more, JD a 
fen patients with hepatK metastasis has encour 
aged us to resect some Iraions despite one or two 
dBtant metaatases. It has also bm consoling to 
ate these instances in rqxirhng such mvolvemcnt 
to the patient or htsfamiW It should also be men 
tjoned that in 2 proven instances what we had 
adjudged b> palpationatoperationtobeasolitar} 
hepatic metastasis proved to be a solitarj congen 
ilal cjit near the surface of the IUtt (Fig 1 1) In 
each of these instances a radical resection was per 
formed and autopsy following unrelated death 
(po 8 topeniti\ e embolus perforated gastnc ulcer) 
InterproN-edthefallac) of the operative imprtsalon 


TABLE UI — CANCEK OF TCLVIC COLON 
AND KECTUU 
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TWi CCTUJrJ\ ihogW be bon>e m mJod before a 
ridlcal raection b withheld in the Uce of what 
is thoujitht to be a hepatic metaitatb. 

o. \\ e have been pJenaanil) Bupriaed with the 
*blIlt^ f Bme of the* patienta to withntod ei 




Pif # PtooRTift an aikaoauTtfiaBa of 

t«K rrr** cf the aaua. Ttot o do rinarmPiMo In- 
CumaJtrrephaikMaB ^ 


teoalve rmctkaa of what at fir« appeared to be a 
wcallv moperible growth. 

In I palieot a coinodeBl (Fig la) CNttadew- 
caxdnreoa of the onrv wij grown to the aigncsd 
and wai ihertfore reaectcd at kite aksig with the 
cancer of the rectiun. In UdsKrics a potbntabad 
a wori ated caricer of the ovax> a Han had cancer 
of the breaat and i had had cancer of the ulenne 
foodui. 

One of the moat haaardcm wia thk mf (Fig 
ij) to which a j rnttUu feeer and anemia trom 
aupcrlmpoaed Inlectlon neniitcd foe 6 wceki after 
a firat liage Lahc} coloatom} At the aecood 
atage reaectkm of a loop of adherent Deinn was 
requbed aa a prellminarv to the ccinbined re- 
moval of the rectom, and freeing the local growth 
with a marna was dl/BculL As b often true, the 
most dllhcafl in the amphitheater nina the smooth 
eat coovakacencc— thus affording a stimnhji to 
iocrouinglj broaden reiecubflhi 

WTCOIAL POL\Pa 

There were a instance! of single, large pedon- 
cnlated Pofypa Just above the rectosigmoid (Fig 
m) which were macccmible via the nginado- 
acope The advantage of cootrast media m roent 



I I I I ill ,1,, Rf *o- PQotogmph « in Inopenblc tdcoocarcniocn* 

d the aous with extensive ln\-ohnnent cJ the buttocks. 

Flf ga. Pbotogmoh of an epldermokl cardoocD* d the 
iphincterlc re^foD d the anos. BdateraDy enlarged litn 

fulna] lymph nod« led to a bflatcml radical resection of It ahouJd bc cmphatjcallv repeated however 
the InpdMl lynph^ b« Do posUrt DO<k. wor. (oood pojjpoid lesion with Or with 


genological dla^oeis of these u recognixed One 
of these was removed by one stage abdominal 
sigmoidolomy with simple closure of the gut the 
other by colostomv and subsequent closure m 
2 stages. Durmg this same penod there were 6S 
pdimli (not included m the statistical table) with 
one or more polyps which were removed and the 
rectum dlathermiacd through the ai^oidoscope 
Ten of these 68 showed h>'perplasta at the Up 
graded as adcnocaranoma grade I * 

The malignant potentiality of all colomc muco- 
*al pcd>’p8 15 now recognaed In this senes of 159 
malignant neoplasms there arc 6 instances of dou 
ble malignant Icnoni of the colon and one of a 
triple malignant lesion In sevenil lesions there 
were satellite beiugn poKps (Fig i^) 

When the polyp showing bordcrlme malignant 
hyperplasia has a long benign pedicle, or when a 
•mall seasDe polyp ^thout definite malignant 
change is vnlhoul ulceraiton or palpable tnduraled 
imenon we have been satisfied with marginal re 
moval and diathermization via the procloecope 
Of the 10 showing borderline malignant changes 
SO treated 2 did not return and the other 8 ha\'e 
shown no trace of recurrence. 

tik rvrkw wms dr flre a J «>oot±ii **d wi mom h*>T b tk* ho*- 
petiM koMcuaUcartTmikTaleiLMBttEcmutpotauLsSlTor 
*iEMl pc^Tp^ TUs lua, to rtm, nt rmiirwri b Lkr cbn | 
M*. ft Uck Um u bodemUl flodioc *u a o n wU poljp, 
b diara«ter nUd la Ik* cctal ■irpafl* U* tu t* reWra 
wOtoiBl wttk le* ftpcrml of tb* polyp tad ifilbtTTwWt Inn H«<bd 
ntxn Qctll I ywr* birr t kid tlou k* b load k«r* u too*- 
~ *°poqfrir— u *t tk« exact ilta il «kkk tk* polyp *•* pmoody 


out uJctraUon requires radical resection of the 
gut and lU regionid lymphatics The smaUer or 
earlier the lesion the more the reason for a wide 
resecUon as thoc patlenls afford the greater op- 
portunity for cure. Figure 16 is a photograph 
of the smallest lealon we have been required to 
resect radically In another instance of a large 
abed benign polyp requiring laparotomy for re- 
moval It was thought preferable to resect the 
sleeve of gut rather than simplv to remove the 
polyp 



fig 9b PbotcmicrcigTmpb of lokn la Figure oa. 
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A CEie tpwiftnlly Elmtntinf thit differenikl 
problem U th*t of m itlnctive 31 rear old wife 
who had a teuOe pd^'poid lenoo, 3 ceaiicneten In 
dhujeter in Ihe irppCT ampnUa Three biopaot 
faQed to thow nul^fnancy (Fig 170) Doprftc 
this fact sod becauae of lu gn^y loviaive a^ 
pearajxe, we elected^tgainst the advfct lofoe 



Fix. 1 Pbotofraph of the froct loioo aho« tnFlf. 7 


—to Ttttci radically this bowel and Its regional 
lymphatics (Fig 18) Bcanse this patient was 
thiQ and with a large ttMepelvn, we were able t 
accomplish an cm^OBally low primary anaato- 
tnosts and thereby preaerve bcmel continuity 
The rtspcnaTbOlty In such a disputed cue of nee^ 
knly sacriBdng rectal funcuoe is second oedy to 
the respoenbOrty erf sacrificing life other unm 
boadeeniate resection erf cancer or frees a somcal 
mortality In a techniany haxaxdco p roc cot re. 
The removed specupen showed cancer (Fig 17b) 
On the other hand, a lesion which may 
be mataken for an hradlng sesaile csuTCer is the 
mbmocosaJ l>-mphcad tumor referred to u a rec 
tal loosil Is coe young lady t^ dac-ahaped 
tumor wu 3 cesdmeten in diameter and i centi- 
meter in thickness and before blopay revealed its 
true nature, it wu thoagbt to be malignanL 


hides la 1908 published his cooception of the 
lymphatic spread of cancer of the rectum upward, 
oowDward and btenily Supported bv his cx 
ccUent results with the combloed operation this 
won onlverial adoption to the point that anything 
Job radical hu come to be considered a compro- 
mising procedure. However Westhem recently 
has lako bane with MQcs u to the downward 
lymphatic spread. In lor operatire ifei,'iit'di 
retnerved by radical abdomintl perineal resection 
ho found SID meUitallc nodes. Only 0nt of these 
wu located below the level of the lower edre of 
the growth. CoUer and asKoata and GOduist 
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aod Da\nd ha\T also made studies indicating that 
Ijmphatk metastasis b upward m the great ma 
jori^ o{ Instances. It vculd Sftm probebie that Ike 
j^rrod u dcnmwird onlv vhen tr/cimre Irmpkahc 
imokemeni blockada the ufrarard If tins » 

true then it would seem that certain low sigmoidal 
and rectosigmoidal lesions ma> be adequalelv 
resected without sacnbdng continuitv of the 
lower bowd 

Since the procedure of primarily anaitomosing 
the colon this low in the pd\’b is technically diffi- 
cult, and because man> authors still imeaUon lU 
adequac> we were loath to use it until recentlj 
The first two tnab were m patients with sc\TraI 
metastatic areas m the Un'CT We ha\T now per 
formed 9 anterior abdominal resections of the pel 
^nc colon with one stage priTnar> anastomosis of 
the sigmoid to the rectal ampulla Four of these 
were palliati\’e resections. There was i death— 
this from a pulmonarj embolus (\*enfied b> au 
tops)) on the 14th da) m an otherwise uncompli 
Gated course the wound hadngheiled^/frimam 
without fistula the source of me embolus provnng 
to be an acute thromboais of superfiemJ vanctee 
vems in the right leg 

In 2 additional poor rah patients antenor resec 
tioQ was supplemented bv closing the ampulla 
and brmgmg out the proximal bowd including 
the tumor as a permanent colostoms In i of 
then patients, short of statue and weighing 275 
porad^ an anastomosis would have been defi 
nitd) hazardous In the other because of exten 
she l)Tnphatic metostasas the left colic artery had 
to be resected and hence the entire descendmg 
and pdMc colon and it was deemed Inadvisable 
to prdong the operation further b) anastomosis. 
Tha patient died on the 7th postoperaUve day 
the cause of death being undetermiD^ Inai2lh 
patient who had an oMtrucUng endometnoma 
the rectosigmoid was resected and anastomosis 
was done in stages after a defunctioning tempo- 
rary ileostomy 

In this bnu experioKe we ha\ c found no surgi 
ctl objection to anastomosmg the pdvic colon 
It n difficult in a smaD pdvis It requires the some 
tunc as the combined opieration but the hospital 
ixation period is shortened as compared with the 
combing operation. We have tried the closed 
and epen techniOTC and prefer the latter Such 
anastomosis should not be attempted m the ob- 
structed bowel without pirelimmary surgkal dc 
function. Here as m an) intestinal anastomosis 
peritomtis and death arc not so likely from opera 
tr.’e toiling as from subsequent leakage In an mac 
curate anastomosis. In 4 instances concomitant 
tube cecostomy was performed These have dosed 



fl{ IXa^rainmatk iborinR of thedirulatioQ of the 
ecioa. ' \ " nsrts the sne wbertfn one most be cirrful 
to lasure tdequie dxcuhuoo of the cod of the tfgiDoid If a 
rectcsffsiofd snsitoscsU i* dooe. 

fpontaneousl) without prolonging hospitaJiza 
tion or causing incon\*enietice to the patient, but 
their course se e med no smoother than that of 
those In which it was not done. Nor has a rectal 
tube been used be) ond the anastomosis. Usuall) 
the anastomosis is suffiaently low that a reetd 
finger can be used to explore De)’ond it or pass a 
tube if this should to advantage post 

operatlvcl) A hard tube at the anastomosis 
might serve rather to obstruct the lumen and Im- 
pair healing in a colon which has not been dc 
ninclloned- Obviousl) this series is too small for 
condusions to be drawn. 

Re^dleas of how short the cuff of remaining 
ampulla, one need not won) about its blood sup- 
ply as the middle and infenor heniorrholdal ar 
tcry or e^*en the latter alone, apparently suffices 
tosupplytbfa segment But thisisnot true of ^e 
proiunal end Radical resection just as m the 
combined operation requires section of the supe- 
rior hemoTTboidal vessels this leaves a danger 
rone between this level and that supplied b) the 
sigmoidal arteries (Fig 19) One of the technical 
niceties of the procedure fa freeing the gut ends of 
fat to permit accurate sutures without saenfidng 
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the terminal arterial mpplv tud thb •eemi better 
tccnmpliihed m the open techmque Intbeckned 
technique the Htnry Stone or the llcClnre 
Farahs cUinpt are moat hetpiul 

It ihould w rernembered that the ampulla, 
having DO icroaal investment is aloir tobeaL Be 
cause 0^ this, secondary leaka^ tnaj be expected 
and planned for MebuBdap^too^dtapiiiapn 
about tbe anostoDxsis, and a Penrose drrun ts left 
behind the ouastomods in the presorral area. 
Four of tbe 9 de\tloped temporary fecal batulaa, 
none showed evidence of penton tli, and m all the 
fistulas healed ■ponuneausl\ m from 1 toSaerks. 
Tbe patient was not kept the hospiliil addi 
tioaal tunc because of the fistula 
One patient had periods of diarrhea attributed 
to Darrowing at the anastomana However a rec 
tal finfcr posaes tbe anastomosa eatilv This pe 
tient, aged 68 j'ears, required reaection and anas- 
tomosis of tbe small and large bow ei and h\'stcrcc 
tom\ (because of local cxtens>on) — all accom- 
plished m one stage. Despite the occasiacial diar 


rhea she has gained >6 pounds In weight and b 
otherwise s>-inptomfree 

stnuiAa\ 

X An analjliciJ review of iii patients requir 
Ing major sar^eT> for letiom of the pdvic colon b 
prciented. Nmct) nine of these were caranoma 

2 RescctabQit) of the malignant letkn was 66 
per cent o v er a ll hospital mortality 5 per cent 

3 Tbe combmed rescctwo was the most cocn- 
m^y applied, although in the past 18 months 
some anterior radical resections with primarv 
anastomosis have been done. 
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AN EXPERIMENTAL AND CLINICAL STUD\ ON THE USE 
OF ADULT ANIMAL TISSUE EXTRACT IN THE 
ACCELERATION OF WOUND HEALING 
A Preliminary Report 

R S HOFFMAN RS and JAMES A DINGU ALL, id MD Ncwlork Ncw'iork 


T 13 well known that the organism, from the 
lowest form of life to the most complex has 
the power of tissue repair a c\Tle of events 
beginning with injurj and ceasing when the 
rcparatiN'C processes are completed In man the 
abiliU of an open wound to heal iMth organ 
specific tissue is a remarkable example of this 
fundamental law of biolog) It has long been 
suspected that in all tissue there are two im 
portent mechanisms concerned with repair 
Darnel) growth mhibitmg and growth promoting 
factors. It 13 with the latter that this communica 
bon pnmaril\ deals, particularK in its practical 
applKatlon to wound healing— an ever current 
problem to the surgeon 

REMCn 

In 1925 Uaker and Carrel (i) reported that 
embrvo-web pomdge was effective in accelerot 
IftC wound healing both tn vno and m tUro and 
foUoinng this Fisdicr produced an embi^ onk ex 
tract which stimulated growth in ttlro and was 
apparent!) successful when used m animals and 
nun 

From 1925 to ‘ 93 ^ other workers (2 3 14 17 
19 20 32) demonstrated the growth accelerating 
effect of embrv onic luiccs on w ounds, hut because 
of Its irapracticabilit) this method of treating 
wounds was htlle us^ Interest however was 
revived in 1939 and 1940 when Fischer prepared 
a moilitied desiccated erabnontc extract which 
was used in animal experiments b\ NicUcn and 
dinicalK h) \\augh 

Prior to 1939 growth promotmg substances 
were prepared pnmarilv from cmbi^-onic tissue 
Iwcausc It was felt that such factors which might 
promote growth would be present in greulcr 
amounts alihougli extracts of tissues and organs 
of adult animals had occasional!) been u«ed os 
constituents of ilsuc culture mrdli In these 
ca.v« extracts from mitollcalK active or neoplas- 

Tron lb* Drpjrtmrot ot <ur | Try Nfw ^OTi IIo«r4ut ml 
Cofwtl t Kcnlt) Mrdjnl ( Thi^ ofk » 

H rra 1 I «T» Jh Jw h M ry low 


tie tissues, such as bone marrow and tumors, were 
u«ed However the growth promoting actlvitv 
of these extracts was olwa)-* regarded os mucK 
less than that of embryonic extract (15 16 
21) 

In 1939 it vs'as shown b\ Hoffman and Doljan 
ski (11) that e.xtract8 of tissues and organs of 
adult fowl increased the growth rate of chicken 
fibroblasts in rUro to a remarkable extent com- 
plete!) independent of the degree of differentia 
tion of the tissue which was extracted It was 
found that most aciml) was present in brain 
heart and smooth muscle all of which are stable 
adult tissues (i 3 13) It was further shown that 
adult tissue tTtract from chickens had a greater 
stimulating effect on the growth of chicken fibro- 
bbsts than did embrjomc extracts. In a senes of 
eipcnments companng the cell growth stima 
lating action of aqueous extracts df heart (adult) 
tissue It was shown that the former had a 
RTOwib promoting effect about three times as 
great as that of embrv onic extract This effect 
was not found to be transilorv as prevoousl) be 
lievcd since tissues ma) be cultivTitcd indefinitely 
ID media containing adult extracts (5) Also it 
was shown that the growth promoting action of 
adult tissue juices is not speaes specific inasmuch 
as extracts of heart muscle of calf sheep rabbit 
and dog had a cell growth promoting effect of (he 
same order and magnitude on chicken fibroblasts 
ns homologous tissue extract Fmalh it was 
found (6) that cxplantcd human epithelium in 
Titro had a growth about i6 times as great when 
adult chicken heart extract was added to the 
usual protective media (plasma and Tvrodc solu 
tion) This fact and for the reasons that it is 
more stable and more easilv obtainable suggested 
that adult tissue eilraa might be of value In 
promoting growth of tissue m human wounds 
SchJoss' working at the Hadassah Ilosphal in 
Jerusalem in t 94 > used adult ti. sue extract In the 
irealmcnt of indolent human wounds with cn 
couraging results, and it was further to tn this 

'IVr*** 1 coratnonlcillor 
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